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Preparation of Lactic Acid. 

IHJani uses inverted sugar for making lactic acid. His 
met%»d is as follows: 500 grammes of cane or beet sugar are 
disBOlved in 250 grammes of water and 10 c. c. of dilute sul- 
phuric acid added, and the sugar inverted by heating it to 50° 
C. (13.2° Fahr.) for three hours; neutralized with 400 c. c. soda 
,'solution (1 solid caustic soda to 
1 .water) added in portions of 
;50c.c.each and cooled; warm- 
led for a long lime to 60° or 70° 
(C. (140° to 158° Tahr.), until 
Fehling's solution is turned to 
faint green. Sulphuric acid (8 
:acid to 4 water) is run into the 
imixture when cold. After it 
(tools again, a few crystals of 
Glauber salt are thrown In to 
make it crystallize. After 24 
hours 83 p. c alcohol is' poured 
over it,aiad the liquor exhausted 
with a iilter pump. The alco- 
holic solution is put on a water 
bath and neutralized with car- 
bonate of zinc, and after fil- 
tering is added to the other 
half. The lactate of zine crys- 
tallizes out rapidly, and is pu- 
rified by pressing or sucking 
(OUt and recrystallizing. The 
•yield is 3T or 40 per cent, of 
;the weight of the sugar used. 
— Ohem. Zeit. 



LIFE-SAVING APPAEATTJS AT THE EECENT NAVAL AND 
SUBMAEINE EXHIBITION, 

We give engravings (for which we are indebted to the 
Engineer) of a variety of life-saving apparatus, shown at the 
recent Naval and Submarine Exhibition, London, England. 

Figure 1 shows a "bridge life-boat," by John White, Me- 




dina Dock, Cowes. This life-boat is held on the bridge 
athwart ship, which consists of a launching way pivoting 
horizontally at the center, so that either end can be tipped 
down to the gunwale on either side when, the dogshores 
being struck, the lifeboat shoots into the water, Anj water 
shipped is discharged through valves, and the boat is easily 

launched. The Orontes has 
long been litted with this boat 
bridge, which has been so high- 
ly approved of that the system 
has been now adopted for the 
Tamar and Himalaya. This 
boat carries from 1,50 to 200 
men Filled with water fhe 
would support 100. 

Fig. 2 is Roper's life raft, 
forming a captain's bridge. Its 
weight is given as 5}i tons, 
floating power 80 tons. It is 
intended' to be self-launching 
on its fastenings being re- 
least d. Mr. Roper has also 
self-floating , raft decks for 
river boats. These simply rest 
by their weight irt their place. 
If a vessel settled down in 
smooth water they are designed 
\f> fl.oar off with the passengers. 
A model of tlie ill-fated Prin- 
cess Alice is fitted with decks 
which are caiculated to support 
{Contiihued Qn page ^2.) 



Fig. l.-WHITE'S BBIOOE LIFE BOAT. 



FIG Z 





FIG.3. 
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BOFES>S LIFE BAFT. 



BOSE'S LIFE BUOY SEAT. 
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NULLIFICATION OF THE FATENT LAWS. 

Property, in law, has been defined to be the highest ri^ht 
a person has, or can have, to anything; and the labor of 
inventing, making, or producing anything is regarded as 
constituting one of the most indefeasible titles to property. 
Admitting this to be true, and that when letters patent are 
granted to an inventor he has a legal title given him for a 
specified term to the article or thing patented, which thus 
becomes his property, and that, in the words of the statute, 
an exclusive right is conferred upon him, his heirs, execu- 
tors, and assigns, to " make, vend, and use " that which has 
been invented by him, it seems almost incredible that Con- 
gress should now attempt to put at defiance these plain 
principles of justice, and unblushingly assert itself the law- 
breaker as well as the law-maker, so far as the rights of 
inventors and patentees are concerned; nevertheless, such is 
literally the case. 

A bill has recently passed the House of Representatives 
at Washington, nominally for the relief of innocent pur- 
chasers of patented articles, but virtually for robbing the 
patentee of the rights and privileges expressly awarded him 
by law. Tlie bill reads thus: ''That no action for damages 
or proceeding in equity shall be sustained, nor shall the 
party be held liable under Sections 4,919 or 4,931 of the 
Revised Statutes of the United States, for the use of any 
patented article or device, when it shall appear on the trial 
that the defendant in such action or proceeding purchased 
said article for a valuable consideration in the ' open mar- 
ket. ' " This bill, fortunately, is not yet law, and there is 
little probability that the Senate will ever assent to so 
iniquitous a measure; but even if it should, there is not a 
question of doubt but that the law would be declared 
unconstitutional by the Supreme Court. 

In order tliat our readers may fully comprehend the char 
acter of the bill, we would state in plain EnglLsh that it pro 
poses to give any individual or corporation the right to use 
and hold, as against the real owner, property bought from a 
third party who had no title or claim to it, and who was 
unauthorized, either directly or indirectly, to dispose of it. 
This is simply to give " protection " to a purchaser who has 
unfortunately,or imprudently,by not exercising due diligence 
or making proper inquiries, bought from...an irresponsible 
party that which did not belong to the vender. If patented 
articles can be thus bought and held, so should real estate, 
for both have equal rights as property. The law distinctly 
gives a patentee or his legal representatives the exclusive 
right to use as well as to make and vend the patented 
article; and no other person has the right to use it without the 
patentee's consent, no matter whether he be an innocent or 
a guilty purchaser. Were it otherwise, Iiow easily might 
innocency be assumed, and what latitude would be presented 
for the perpetration.of fraud. 

In the discussion of the bill, much stress was attempted to 
be laid by its advocates upon the purchasing in "open 
market" of the thing patented, as a ground of exemption 
from loss to the purchaser, and right to use and hold that 
which had been unlawfully sold; but when asked to define 
the term ''open market," it was not found convenient or 
possible to do so. According to the theory of Mr. Burrows, 
of Michigan, it was "open market " for a set of men to go 
through the country with wagon-loads of gates and dispose 
of them to the farmers, who, after carelessly buying from 
these irresponsible dealers, find that they are amenable to 
the real owner by virtue of a patent which he holds. 
Denouncing these illegal venders and rightful patentees 
alike, this same gentleman concludes his tirade bj' Itigmatiz- 
ing them as insatiate vampires. Such language is much 
more emphatic than elegant or truthful. 

We cannot do better than close these remarks by the fol- 
lowing extracts from the speech of Mr. Reed, of Maine, who 
cogently though unsuccessfully opposed the bill: "The 
Constitution," said he, "has a riglit motive in protecting 
those men (the patentees), because tlie public get value 
received, and unless you pay the inventors, men will not 
invent. If you rob them of the proceeds of their invention 
after they have invented, you stop the business. And every 
man knows that notwithstanding the thousands of dollars 
that are taken away from innocent men by fraudulent prac- 
tices, such as are complained of, there are millions of dollars 
conferred upon the public by this very inventive faculty. 
It is because inventors furnish a quid pro quo, it is because it 
is for the interest of this entire country to encourage inven- 
tion, that the patent laws exist, and if you strip a man of 
his reward for his invention, you strip him of all incentive 
to exertion. What would thi.s country be without the inven- 
tive faculty? Without the patent laws to-day it would be 
poor instead of being rich. We owe the cheapness of every- 
thing that enters into the production of our daily bread, of 
everything tliat we wear, of everything that we use, to the 
inventive power. Do not strike it down. It is not wise to 
do so." 
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ASFECTS OF THE FLANETS FOE JONE. 

MBRCTJRT 

is evening star until . the 28th, and during the first 
part of the month possesses an unusual interest on ac- 
count of his continued favorable position for observation 
in the western sky after sunset. He arrives at his greatest 
eastern elongation on the 1st, at 9 o'clock in the morning. 
He is then 33° 30' east of the sun, and has readied the end 
of the invisible chain that binds him to the great luminary. 
His great northern declination, at present 35° 1', makes it 



comparatively easy to find his position in the heavens, and 
makes him more conspicuous than when further south he 
attains his maximum distance 39° from the san. He may 
be readily found on any clear evening for nearly two weeks 
to come, being now about 3° north of the sun, and setting an 
hour and three-quarters after the sun. Venus will be for a 
few nights a bright guide to her more humble companion, 
being a little distance, to the southeast, and setting only a 
quarter of an hour after him. The paths of the two planets 
have however commenced to diverge. Mercury is retracing 
his steps toward the sun, setting earlier and losing his 
luster as he draws nearer to the magnet whose every im- 
pulse he blindly obeys. Venus is still traveling on her east- 
ward course toward elongation, increasing in size and 
brightness as she increases lier distance from the sun, 
while the proximity of the two planets lends for a few 
nights a noteworthy interest to the long twilight glow of 
the serene summer night. 

Mercury will fade into invisibility about the middle of 
the month, when his lesser light will be obscured in the 
sun's rays. On the 38th, at 1 o'clock in the morning, he is 
again close to the sun, reaching his inferior conjunction 
when he is at his nearest point to the earth, and, passing 
between the earth and sun, reiippears on his western side as 
morning star, commencing again his oft repeated course. As 
he completes a synodic revolution in one hundred and fif- 
teen days, that is, a journey from inferior conjunction round 
to inferior conjunction again, it is easy to follow his wander- 
ings. Observers who keep up with the position of the 
planets from month to month cannot fail to be greatly in- 
terested in the bright stars with whose destiny our own is 
indissolubly united. They will soon learn to look upon 
these brother worlds with feelings of far deeper personal 
interest than those with which they regard the suns of space 
shining from measureless distances in the star depths. 

Mercury sets now at 3, quarter past 9 o'clock in the evening. 
At the close of the month he rises about half past 4 o'clock 
in the morning. 

VBNtrs 

is evening star, and, after the brief companionship of Mer- 
cury in the early part of the month, reigns alone in the 
western sky, the undisputed queen of the starry throng. 
Almost as soon as the sun has disappeared, she hangs her 
golden lamp in the glowing west, and, wherever an eye is 
turned t) ihe heavens, she is sure of an admirer. She reigns 
alone. No brother planets cross her track, no brilliant stars 
lessen the luster of her shining presence, and no incident 
worthy of record marks her progress. She moves on in her 
resistless course, lengthening the invisible chain that binds 
her to the sun as she travels on the long road that leads to 
her eastern elongation, all the time approaching the earth, 
and growing brighter and more beautiful as she draws near. 
Observers will involuntarily regard her with reverence as 
well as admiration, for with every reappearance she comes 
nearer to the grand event in her history, the transit of De 
cember 6th. This event is so universal in its interest, so in- 
tense in its importance, that millions of dollars will be ex- 
pended for its observation, and the western hemisphere 
will be dotted with observatories where the men of science 
will assemble to watch every second of the time during 
which she makes her passage over the sun's face. Well, 
therefore, may she rest from her labors in the month of 
.June, and serenely pursue her course without getting up 
special entertainments for terrestrial star gazers. 

Venus sets now at twenty-three minutes after 9 o'elock in 
the evening; at the close of the month, she sets at half after 
9 o'clock in the evening. 

MARS 

is evening star, and varies his monotonous course with an 
interesting event. On the 37th, at 3 o'clock in the morning, 
he is in conjunction with Regulus or Alpha Leonis, thelead- 
ing brilliant in the constellation Leo. At the time of con- 
junctioa. Mars is forty-five minutes of a degree north of 
Regulus. The evening of the 36th will be the best time for 
observation. Regulus can be readily found, for it is the 
well known bright star in ihe handle of the Sickle. A favor- 
able time for observation will be about 9 o'clock, when planet 
and star will be nearing the western horizon. Mars has 
now dwindled to an insignificant red star, and after the 
Sickle and Regulus are found will be easily recognized as 
the only red star in the vicinity. Forty-five minutes of a 
degree can be estimated by remembering that the average 
diameter of the moon is thirty-two minutes, although the 
nearest point of approach is not reached till Mars is below 
the horizon. Regulus is one of the few first magnitude 
stars whose path lies near the ecliptic or sun's path. It is 
not unusual for the planets who always move within eight 
degrees on each side of the ecliptic to approach within a 
short distance of the bright star that travels in their domain. 
Its nearness to the ecliptic — it is only half a degree distant — 
makes it useful to nautical observers for determining longi- 
tude at sea, and It is known as one of the nautical stars. 

There is nothing noteworthy in the aspect of Mars except 
his conjunction with Regulus. He is traveling on his slow 
path'to conjunction, and moves so lazily that he will not 
reach the suq till December. Therefore observers havelittle 
else to do but to follow his course among the stars. After 
passing Regulus, he hastens to overtake Uranus, while Venus 
follows closely on his steps, the result being that next 
month the monotony will be broken up. Mars passing 
Uranus,, and Venus passing TJranus and Mars. 

Mars sets aliout lialf past 11 o'clock in the evening; at 



© 1882 SCIENTIFIC AMERICAN, INC 



May 27, 1882.] 



^titntxiU %mtxxavL. 



329 



the end of the month, he sets about twenty minutes past 10 
o'clock. 

tniANUS 

is evening star, and has traveled so far away that he is no 
longer visible except in the telescope. His course during 
the month is enlivened by an incident. On the 5th, at 3 
o'clock in the morning, he is in quadrature with the sun, 
that is, he has reached Lis half way house between opposi- 
tion and conjunction, being 90° from each. He is therefore 
on the meridian at 6 o'clock in the evening, and well ad- 
vanced on his western path when the stars come out. His 
right ascension is 11 hours 4 minutes, and his declination 
6° 50' north. 

Uranus sets a quarter before 1 o'clock in the morning ; at 
the close of the month, he sets about 11 o'clock in the even- 
ing. 

NEPTUNE 

is morning star, and the first of the trio enjoying that dis- 
tinction to emerge above the horizon. It will be remembered 
that he was in conjunction with tlie sun on the 6th of Ma3', 
after which he passed to the sun's western side and became 
evening star. He is too faraway to be seen even in the tele- 
scope at present. But the mental eye can pierce the depths 
of space, and behold the distant planet appearing above the 
horizon, and taking the lead of the morning stars as they 
hierald the sun's near approach. 

Neptune rises a few minutes before half past 3 o'clock in 
the morning; at the end of the month he rises about twenty- 
five minutes before 2 o'clock. 

8ATUBN 

is morning star, and keeps close to Neptune, there being but 
seven minutes' difference in the time of their rising at the be- 
ginning of the month, and ten minutes' difference at the 
close. His progress is entirely uneventful, though it is 
pleasant to think that he has turned the corner leading to 
opposition, and to imagine the superb aspect he will take on 
next November. He will begin to be an object of interest 
during the last part of June, for he rises nearly three hours 
before the sun. He may be found then in right ascension 
8 hours 31 minutes, and declination 16° 20' north, in the 
constellation Taurus, forming a triangle with the Pleiades 
and Aldebaran. Though at his most distant point, and in 
his smallest phase, he will soon change his aspect. Saturn 
rises now a little after half past 3 o'clock in the morning; at 
the close of the month he rises at a quarter before 2 o'clock. 

JUPITER 

is morning star and comes lagging along an hour after his 
brother planets. The Prince of Planets makes a forlorn 
appearance in his lessened size and diminished luster, hug- 
ging the sun so closely' as to be 'entirely eclipsed dtrring the 
first part of the month, and only faintly 'shining an hour 
before sunrise at its close. His path during the month is 
decidedly monotonous after the important part he has played 
for some months past. But all the planets cannot be lead- 
ing actors all the time, and a season of rest will bring him 
out in radiant colors as the months roll on. It is unusual to 
have nothing to record concerning the movements of the 
planet upon whom so much attention is lavished when he is 
near enougli for telescopic inspection. Never was a view of 
his returning face more ardently longed for, and never will 
the problems concerning the changes on his surface be more 
zealously studied than when he again draws near. 

Jupiter now rises shortly before half past 4 o'clock in the 
morning; at the close of the month he rises at the end of the 
month at 3 o'clock. 

THE JUNE MOON 

fulls on the 1st. The waning moon is in conjunction with 
Neptune on the 12th, and with Saturn on the 13th. The 
waning crescent the day before her change is very near 
Jupiter, passing thirty-seven minutes south. The new moon 
of the 15th is in conjunction with Mercury on the 16th, and 
with Venus on the 18th. As Venus will be at the time more 
than six degrees north of the moon, the conjunction will not 
be of special interest. The moon passes near Mars on the 
30th, and near Uranus on the 22d. 

The telescopic material for planetary observation in June 
is not very satisfactory. Venus will, however, reward the 
patient observer, for while she retains her gibbous phase, 
less of her enlightened surface is turned toward us. She, 
however, more than makes up for the loss of light by her in- 
creasing nearness, and presents the seeming anomaly of 
steadily gaining in size and brilliancy as less and less of her 
illumined disk is turned toward the earth. Mercury may 
be studied with interest as he presents the phase of a waning 
moon in passing to inferior conjunction. Mars and Regulus 
at conjunction will be instructive objects for the tele- 
scope, the planet taking on the form of a ruddy disk with 
faint markings, and the star remaining a brilliant point of 
light. Even the largest telescopes can make nothing but 
points of dazzling light of the largest fixed stars on account 
of their immense distance. 

In the scarcity of other objects the amateur telescopist can 
fall back Upon the moon, which, in certain phases never 
loses her charm, and is seen to better advantage in a small 
telescope than alarge one. The best time for a view of the 
moon is near or before the first quarter, when she is from 
three to eight dnys old, or under the same conditions during 
the last quarter. She is then superbly beautiful with her 
silvery light and curious markings, while herinner edge or 
terminator presents all manner of fantastic forms. 



June is therefore a quiet month among the planets, in 
striking .contrast to the prevailing activity of May. Our 
celestial neighbors have, however, greatly changed theirposi- 
tion. Neptune, Saturn, and Jupiter reign in the morning 
sky, and anticipate the sun. Saturn and Jupiter will be 
charming to behold at the end of the month as they make 
their appearance when the morning light is breaking. The 
peerless Venus glows in the west throughout the month, and 
in the later portion reigns almost alone, Mars being the only 
other representative of the family. Those who watch the 
movements of Venus can see just how the earth looks when 
viewed from the planet Mars. Like her, she hugs the sun, 
oscillates eastward and back again, passes between the sun 
and Mars, oscillates westward anci back again, iind com- 
pletes the circuit. Like Venus, she will, at long intervals 
make a transit. Martian astronomers, if there be any, will 
look forward to a transit of the earth as eagerly as terrestrial 
astronomers are looking forward to the transit of Venus in 
December. But Martian observers behold something more 
than our eyes can discern in looking upon Venus, for the 
earth, as she serenely pursues her course in the Martian sky, 
is accompanied by a tiny companion, our beautiful moon, 
transformed by distance from the grand proportions which 
we behold to a tiny point of light, revolving around the 
lovely evening star that glows in the Martian sky. 

If planetary events are rare there is hope that the move- 
ments of the new comet will atone for the deficiency. Un- 
less the men of science are wide of the mark the visitor in 
our northern sky will become an object of intense interest 
as, reaching perihelion, he looks down from high northern 
latitude, displays his shining nucleus, and spreads his gauzy 
tail over millions of miles of space, coming from unknown 
depths, and departing to unknown depths again. 



C0N6BESSI0NAL £NGIN££BINO. 

A bill was recently passed by the House of Representa- 
tives making an immediate appropriation of $50,000 for the 
work at Hell Gate, East River. In urging the passage of 
the bill Mr. Hewitt, of New York, said: 

" The underground chambers are nearly ready for the final 
explosion, but in order that the rocks may be blown out of 
place this year, it is absolutely indispensable that the work 
should go on without interruption. If there be any inter- 
ruption it will postpone the explosion for twelve months, 
for the reason that nitro-glycerine, which is the explosive 
agent used, can only be surely and safely exploded during a 
period of six weeks in September and October. During the 
summer the lightning which prevails at that time is apt to 
produce an inductive current, which may discharge the ex- 
plosive compound; and during the winter the cold weather 
prevents the explosion altogether; so that any delay in the 
prosecution of this work will simply delay the entire work 
for twelve montha" 

Mr. Hewitt's statement of the case appears to have been 
convincing and conclusive, the successful explosion at Hal 
lett's Point and the daily use of nitro-glycerine in mining 
and tunneling in all parts of the country to the contrary 
notwithstanding. 

< I « I » 

An ImproTement In Ice Making. 

Some months ago there was described and illustrated in this 
paper an important forward step in the economical produc- 
tion of ice artificially, in the binary absorption system, 
invented by the late C. M. Tessie du Motay and August J. 
Rossi. This system employed two liquids of unequal vola- 
tility, having great affinity, yet separable by reduction of 
pressure owing to the great volatility of one of them, its 
volatilization producing intense cold. The binary liquid 
was a mixture of sulphuric ether and sulphurous dioxide. 

Recently Mr. Rossi and Mr. Leonard F. Beck with. President 
of the International Ice Machine Company, have discovered 
that still better effects are obtainable by a mixture of ammonia 
and glycerine. The non-volatile glycerine absorbs at low 
pressure many volumes of ammonia; and when the ammonia 
is vaporized by the action of a pump, intense cold is pro 
duced. The chief advantage claimed for the new compound 
arises from the utilization of the great cold-producing power 
of the ammonia in volatilization, and the neutralization of 
its enormous pressure by its absorption in the glycerine. 
When the machine is at rest the- pressure is from zero to 15 
pounds, as against 125 pounds in the ordinary ammonia 
machine, and when the machine is at work the pressure is 
from 35 to 50 pounds, as compared with a pressure of 225 
to 300 pounds in the ammonia machine. 

< I « I ■ 

Tbe Fanre Storage Battery on Shipboard. 

The light ing of the steamship Labrador, on her recent pass- 
age from Havre to this port, by electric lamps supplied by 
Faure accumulators, marks an important stage in the practi- 
cal application of stored electric energy. 

The Labrador took on board at Havre 145 accumulators, 
said to contain 30,000 amperes of two volts tension. They 
were charged by a dynamo machine, April 29, and transferred 
the next day to the steamer, just before she sailed. Fifty of 
the batteries were placed in the engine room and were used 
in supplying the light aboard the steamer. Upon the arrival 
of the steamer at this port it was found that less than 500 
amperes had been used, leaving the balance in good condi- 
tion for future purposes. There were eight lamps kept con- 
tinually lighted, six of " eight candle " power, one of six, 
and one of fifty candle light. The lamps used were those of 
the Edison, Maxim, and Swan lainps, the first named emit- 
ting the brightest light. 



The accumulators w^e of two sizes, the larger containing 
the equivalent of the effective force of one horse power for 
one hour. Thesmallerwereofaboutone-thirdthatcapiicity. 
Thelarger batteries contain fourteen lead plates each, inclosed 
in a box about 20 inches by 8 inches by 12. The cost of 
electric lights on shipboard, supplied in this way, it is 
claimed, would be less than the cost of oil now used. The 
probable weight and cost of batteries for such use are not 
given. 

<* « « ) » 

Tbe Effect of Bleeding on Inflammation. 

The effect of local abstraction of blood in relieving local 
inflammation is one of the ancient doctrines of therapeutics 
which is still uni'efuted and still unexplained. It was 
formerly held that the result was produced by a perfectly 
simple modus operandi. By the removal of blood from the 
surface the vessels of the deeper inflamed parts were partly 
emptied; but it was later recognized that this explanation 
is incompatible with tbe known conditions of the circulation. 
The local removal of blood never produces a lasting effect 
on the circulation in the part. At the present time it is 
generally assumed that the effect of local depletion is to 
remove the inflammatory stasis, although such an effect has 
never been demonstrated experimentally; and, moreover, 
the idea of a derivaiory action still haunts the theory of the 
subject, while the effect is sometimes ascribed to the influ- 
ence of the depletion on the whole mass of blood. The 
question has been lately subjected to experimental investi- 
gation by Genzmer and Nikolas, of Halle, and the results 
obtained have been described by the former in the Ventral- 
Dlattfur Med. Wiss. In the web of the foot of curarized 
frogs foci of inflammation were excited by punctiform 
cauterization, either by nitrate of silver or a red hot needle; 
and the process was watched with the microscope. When 
well known phenomena of inflammation made 1heir ap- 
pearance, the aggregation and exit of the white corpuscles, 
retardation of the blood current, and, finally, the formation 
of stasis, a leech was applied to the leg. As soon as the 
leech began to suck, a striking change occurred in the 
inflammatory process in the foot; the blood current be- 
came quickened, and carried on the corpuscles which were 
adherent to the wall. The stasis passed away, and in a few 
minutes the inflamed capillaries were cleared, and presented 
to the end of the experiment a normal and even accelerated 
circulation. Whether the corpuscles which had already 
wandered out of the vessels were influenced by the abstrac- 
tion of blood could not be with certainty determined. In 
some experiments scarification was employed after the focus 
of inflammation had been excited. The effect was less con- 
spicuous, since the loss of blood did not occur with the 
same vehemence as with a leech, although the amount of 
blood abstracted was nearly the same. The effect of ab- 
straction of blood from the general circulation, by opening 
an abdominal vein, was still slighter, although the amount 
of blood taken was considerable. The conclusion drawn 
from these experiments is that the antiphlogistic action of 
local abstraction of blood is produced by a purely inechani- 
cal agency. A temporary augmentation of the circulation 
occurs, by which the capillaries are cleared; and the stasis, 
which is the first step in a local necrosis, is removed. Not 
only is no local anaemia produced, but there is actually an 
arterial hypersemia; there is an increased supply of arterial 
blood to tbe focus of inflammation, which, besides its effect 
on the blood vessels, may reasonably be supposed to im- 
prove the nutrition of the tissues, and so to counteract the 
tendencies of inflammation. The antiphlogistic action is 
clearly proportioned both to the amount of blood withdrawn 
and to the rapidity of its withdrawal, and its action is nota- 
bly greater if the blood can be withdrawn from the circula- 
tion between the region of the inflammation and the right 
side of the heart. — Lancet. 



^ < » I » 



An Improved Stone Boat. 

A correspondent of the Country Gentleman describes a 
novel form of stone boat in use in Monroe county, N. Y. 
Instead of having the boards composing the "boat" extend 
under the entire surface, and only slightly turned up at the 
forward end, the improvement is a stone sled, with runners 
six to eight inches broad, composed of two three-inch planks, 
sawed so as to give a rise of six inches or more at the front. On 
each of these runners is placed a piece of 3x4 inch scantling, 
and three lengths of the same four and a half feet long con- 
nect the two sides of the boat and form the platform on 
which good inch boards are laid. The whole is then spiked 
with wooden bolts extending through the bottoms of the 
rufiners. Wooden pins are better than iron, because as the 
boat wears, iron would tear up the soil. There need not be 
a particle of iron in the boat, if wide enough boards are 
used, though it is better to put in a few nails to hold down 
the center. 

This form of boat is very strong, and can be used where 
an ordinary stone boali'^ould be impracticable. It is de- 
cidedly improved by putting in a tongue so as, t9- be more 
readily guided. Wittefeven the slightest fall^|j!ft«Q\y . it is 
quite as convenient as a sled. 



Rear Admiral John Rpdgen^R^ S; N. 

In the death of Rear Admiral John Ro<lg^, in Washing- 
ton, May 5, the United States Navy loses one of its oldest 
and jnost capable officers. He was lately President of the 
Naval Advisory Board, and for a number of years has been 
Superintendent of the Naval Observatory at Washington. 
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lOBFEOO BOAT FOB THE ITALIAN OOVEBNUENI. 

We anuex engravings of a torpedo boat recently con- 
structed for the Italian Government by Messrs. Yarrow & 
Co. , of London. It is 100 feet in length by 1 2 feet 6 inches 
beam, dimensions which have been found by actual experi- 
ence to, give thoroughly sea-going qualities. As evidence of 
this it may be mentioned that two similar boats were navi- 
gated across the Atlantic last year as well as ten to the Medi- 
terranean, all of which " reached their destination in perfect 
safety. 

It may be observed that the stability of these boats has- on 
several occasions been carefully fested with a view to a re- 
duction of beam so as to obtain finer lines and better speed, 
and it has been found the breadth of 123^ feet must be main- 
tained to secure a range of stability necessary to make them 
thoroughly safe in any weather, which is clearly a primary 
consideration in a sea-going torpedo boat. The official trial 
of the above boat was made last December in the presence 
of the Italian authorities, when a mean speed, with torpedo 
apparatus all completely fitted on board, was obtained of 
22-4() knots, which we believe is the highest speed hitherto 
officially recorded. The forward part of the boat is pro- 
tected, as will be seen, by a turtle back terminating at its 
after end with the conning tower, an arrangement always 
adopteii by the builder since tliey constructed the Batoum, 
which was the first boat -of this class built. This turtle back 
is found of great value when encountering rough weather, at 
the same time giving very ample room for the working of 
the torpedo gear below. 

Messrs. Yarrow & Co. attach very considerable importance 
to the curvature of all the plates in the hull which may have 
to bear compression, a thin flat plate possessing but little 
strength to resist that strain; for this reason they invariably 
adopt a curved form of deck, the platform for walking on 
being along the central portion. The curved deck has the 
additional advantage of causing the water which may .come 
over the boat to freely flow off. 

There are two ejecting tubes, which are snugly housed 
under the turtle back, and the bow of the boat is so arranged 
that the forward ends of the tubes are completely inclosed 
within the vessel's lines, it having been found from experi- 
ence that if the tubes project when the vessel is pitching the 
waves striking them cause a serious shock, as well as offer- 
ing a greatly augmented resistance. This arrangement en- 
ables a man to get down in the fore peak and examine the 
tube ends, which otherwise it would be impossible to obtain 
access to. 

The steering of all these boats is effected by means of two 
rudders, one aft as usual, and one drop rudder forward, as 
originally introduced by Messrs. Yarrow & Co. ; these are 
worked by steam, and under the control of the steersman in 
the conning tower. The upper part of the funnels are bent 
slightly aft, as shown, for it has been found that in very 
rough weather, when everything is screwed down tight, tlie 
only way Ihe water can obtain access to the hull is down the 
funnels. This fact alone will give some idea of the boister- 
ous weather which they have at times encountered. The 
engines, which are of 16 inches stroke, during the trial made 
480 revolutions per minutej i. e., 1,280 feet per minute, which 
our readers will be aware is an exceptionally high piston . 
speed; nevertheless no sign of abrasion has ever been visi- 
ble, which is the more remarkable considering that no oil 
under any circumstances is allowed into the interior of the 
engines, because even a very small quantity of lubricant find- 
ing its way into the boiler causes rapid deterioration and in- 
creases to a remarkable degree the amount of steam space 
necessary to avoid priming. The effect of even the small- 
est quantity of grease or oil as tending " 
to cause priming was formerly exem- 
plified to a remarkable degree in tor- 
pedo boats when it was the cust«ui fo 
use lubricants to the pistons and slide 
valves. It was found that the boiler 
when new and supplied with only fresh 
water, or, still belter, distilled water, 
at first not showing the slightest indica- 
tion of priming, would, after a few 
hours' continuous steaming (by which 
time a little grease could fl nd its way 
through thecoi;denserand feed pumps), 
commence priming to such an extent 
as frequently to bring a trial to a pre 
mature end. 

This boat is the first which has been 
fitted with a 
patent ar- 
r a n g ement 

for prevent- ._- -^- ^ 

ing the fire 
from being 
extinguished 
should water 
gain access 
to the stoke- 
hole or boiler 
compart- 
ment, which 
in face of the 
present ma- 
chine guns is 
a c o n t i n- 
gemiyr to be 
looked for. 



The arrangement is exceedingly simple but effective. The 
fact is the ash-pan is simply continued up round the sides 
of the firebox to above the sea outside, and secured water- 
tight to the barrel of the boiler, the fire-door at the same time 
being tolerably water-tight. 

It will be easily seen that if the water gain access under 




speed, it naturally follows that- the steaming powers of the 
boat would enable it to run from forty to fifty knots under 
the conditions assumed; while, on the other hand, had this 
new arrangement not been provided, immediately the fire is 
extinguished the boat would be quite helpless, and the pump 
ing power, which so long as there is a supply of steam is 
very considerable, would be stopped. — Engineering. 



NEW BOTTLE CLEAN£& 

ordinary circumstances to thf stokehole or boiler compart- 
ment, it would not have many inches to rise before it would 
reach ihe level of the bars, which are kept as near to the bot- 
tom of the boat as po<:sible, so as to avoid raising the center 
of gravity. It will be clearly understood with this new 
arrangement the water could rise up in the stokehole to the 




BABBEL CLEANEB. 

level of the sea outside, and still the fire would be untouched 
and the supply of air would likewise not be interfered with. 
The steaming power of the boat will therefore continue so 
long as the fire lasts, and as these boats when running have 
about la cwt. of fuel on their bars, and as it is found by ex- 
periment that 2 cwt. is sufficient to run an hour at a ten knot 
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NEW TORPEDO BOAT FOR THE ITALIAN GOVERNMENT. 



NEW BOTTLE CLEANEB. 

We give an engraving of a bottle and cask cleaner, which 
is very simple and effectual. It has proved itself in actual 
practice to be capable of quickly and thoroughly cleaning 
bottles of all shapes and sizes, also jugs and casks. For very 
small vials the inventors have produced a special size of 
cleaner, which will economically clean vials from one-half 
ounce upward. 

The cut represents the " rapid bottle cleaner" in use. 
This device is simple in its construction, and can be operated 
by any one. It fills a want long felt, and is valuable in family 
use as well as by the trade. It does away with the old and 
dangerous method of cleaning with lead shot, in which 
operation several shot will often fasten in the bottom of the' 
bottle, and through neglect or trouble in getting them out 
be allowed to remain there. 

The barrel cleaner is operated mainly in the same manner 
as the bottle cleaner described above. The balls are intro- 
duced through the bung without reversing, the bung closed 
with the stopper, and the barrel shaken as in operating with 
a chain. It is obvious that these balls, weighing a quarter 
of a pound each, and furnished with stiff brushes on all 
sides, will do the work thoroughly and effectively. 

The bristles are forced by the weight of the balls into the 
smallest crevice of a barrel or the narrowest corner in the 
bottom of a bottle. No lead deposits need be feared from 
the device; the balls are made from a composition metal 
which will not corrode. The machines are especially useful 
in bar-rooms, apothecaries' stores, wholesale stores, and in 
all establishments where liquids or liquors are barreled or 
bottled. 

The invention, as will be seen by reference to the engraving, 
consists of a sefie.<! of metal balls or blocks connected together 
by links and provided with a series of bristle or wire brushes. 
One end of the chain of balls is connected with a rod, by 
which it is introduced and withdrawn from the bottle or 
barrel. The cleaning is effected by shaking the chain about 
in the bottle or barrel with water or some suitable cleaning 
fluid. 

For further particulars in regard to this useful invention 
address Rapid Barrel and Bottle Cleaning Co., Rhiiiebeck, 
Dutchess Co. , N. Y. 

— » I ■ > » 

Process for Plioto Printing Plates. 
Mr. J. Traill Taylor, in a letter from New York to the 
British Journal of Pfiotography, describes the following mode 
of making photo printing plates, practiced by Rev. H. 
Goodwin, of Newark, N. J. : 

The leading feature in Mr. Goodwin's engraving process 
consists in a reversal .of tlie methods hitherto employed, as 
will be seen from my description. Let us suppose that a 
metal plate — zinc, for example — is to be prepared for typo- 
graphic printing; the surface having been polished is coated 
with sensitized albumen or gelatin and drifid. It is next 
exposed to light under a transparency, not a negative. An 
engraving, a piece of music, or any drawing or pen and ink 
writing on a sheet of paper having nothing on the back may 
be reproduced by this method. This is then pressed into 
close contact with the plate, which is now exposed to light. 
It need scarcely be remarked that this 
operation will be greatly aided by first 
rendering the paper as transparent* as 
possible, by some of the known means 
of doing so, in such a manner as not to 
affect it permanently — e. g., sponging 
over with benzole or any of the vola- 
tile oils. Having been exposed, the 
plate is next inked and developed by 
water in the manner well known to 
workers in similar processes. The parts 
corresponding to the blacks of the writ- 
ing are now seen to have been laid bare, 
all the, whites being coated with the in- 
soluble albumen and ink, which layer 
is strengthened and made acid-resisting 
by dusting powdered rosin upon the 
plate, the ^'O- 
sin adhering 
only to the 
inked por- 
tion. The 
surplus hav- 
ing been dus- 
ted off a suffi- 
cient degree 
of heat to just 
fuse the rosin 
is then ap- 
plied. The 
plate is next 
dipped for 
about a min- 
ute in a di- 
lute solution 
of perchlor- 
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ide of iron in order to dissolve away all trace of albu- 
m(;n that may have been left on the surface on the portions 
that ought to be laid bare, and also to prepare such parts to 
receive i.he next application. This consists of a solution of 
asphalt in turpentine applied with a dabberof cotton wool, 
by which also the ink that previously covered the remainder 
of the surface becomes removed, leaving the albumen. This 
is followed by another application of the asphalt solution, 
after which the surface is inked, and then the plate is im- 
mersed in any solvent of light hardened albumen, such as 
dilute hydrochloric acid, which etches the plate. This lat- 
ter operation is aided by the application of a tuft of cotton 
wool, which removes from the plate the loosened or par- 
tially dissolved albumen, leaving the surface better exposed 
to the action of the etching fluid. After such treatment 
the plate is ready for being printed from. Some impres- 
sions I have seen, produced by the process described, were 
quite equal to the original printing, which served as the 
Cliche. By the substitution of a lithographic stone the pro- 
cess becomes a purely photolithographic process.' When 
the plate is to be worked in connection with type, as in or- 
dinary letterpress printing, the etching must be carried to 
a depth sufficient to protect the whites from the inking roller. 
If instead of a positive or a transparency, a negative be em- 
ployed, the resulting engraved plate will bean intaglio suit- 
able for being worked at the copper plate press. 

'^ I » I » 

NOVEL WINDOW BLIND OPEEATOB. 

The engraving shows a new window blind operator, 
recently patented by Mr. Bela 6. Merrill, of Geneva Lake, 
Wis. This apparatus is arranged for opening and closing 
the window blinds by means of a crank attached to the in- 
side of the window jamb. The slats of the blinds are opened 
and closed by the same mechanism without altering its ad- 
justment, and by the same crank used to open and close the 
blinds. 

A shaft extends through the window jamb from the in- 
side to the outside, and is provided with a tootbed stop disk, 
which is engaged by a latch inside of the jamb, to stop the 
shaft in any desired position. The outer end of the shaft is 
provided with a spur pinion and a bevel pinion, which are 
cast together in one piece. 

A curved pintle, attached to the exterior of the window 
jamb by a bracket, is in the axis of the blind hinge, and 
supports a segment of a toothed wheel, so that it revolves 
on it just below the lower end of the featlier which extends 
along its side. This wheel has a slot in it which allows it 
to rise on the curved portion of the pintle when the notch 
coincides with the feather. 

The segmental toothed wheel on the pintle has a toothed 
arc depending from a point a little beyond one of the ends 
of its toothed portion. This toothed arc is formed on the 
end of a lever pivoted to the middle rail of the blind, with 
an arm inside the shutter connected with the blind slat 
opener and closer. 

By turning the crank so as to close the blind, and by con- 
tinuing the motion of the crank afterward, the toothed arc 



NOVEL BITBOLAB ALABU. 

The annexed engraving represents a burglar alarm plat- 
form to be placed in front of the vault or safe to be pro- 
tected, so that an alarm may be given when they are ap- 
proached. The device is so constructed that when the plat- 
form is stepped upon an electric circuit is operated, which 
gives an alarm at the distant point. In the engraving the 
apparatus is shown partly in section. It will be placed in 
front of the safe or vault on a level with the floor, of which 
it really forms a part. It covers sufficient space so that a 
person cannot come within a certain distance of the safe 
without stepping upon it and giving the alarm. 

The platform is supported on spiral springs, and during 
the day, or when the safe or vault is in ordinary use, mova- 
ble side and end bars will be moved inward by cords run- 
ning over pulleys and conoected with a sliding frame which 
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MEBBILL'S WINDOW BLIND OPESATOB. 



will be raised, lifting the segmental wheel out of gear with 
the bevel pinion, allowing the shaft to be turned so as to 
open and close the blind slats. By turning the crank in the | 
reverse direction the toothed arc will be thrown down out j 
of gear and the segmental wheel will descend into gear, I 
with the pinion again ready for opening the blind. 

With this device the window blind, can be opened and | 
closed without opening the window, and it may be locked 
securely in any desired position, and by an ingenious con- 
nection between the upper and lower slat rods, the upper 
portion of the slat3 may be opened while the lower slats are 

closed. 

1 ^ I « ) »i 

A Fifty Gallon Bottle.— A bottle of fifty gallons 
capacity, the largest ever blown in" this country, was lately 
made at Millville, N. J. 



UAINEY'S BUBGLAB ALABU PLATFOBK. 

is moved by a rod extending to some convenient point near 
the platform. These bars are provided w ith pins which sup- 
port the platform, so that it is not depressed when stepped 
upon. When the safe or vault is to be protected the bars 
will be released, when they will be moved outward by the 
springs, leaving the platform free to move. The operation 
of releasing tlie bars also releases the lower electrical con 
tact and breaks the circuit, so that when the platform is de- 
pressed it completes the electric circuit and gives an alarm 
at a distant point. Should the rod used to place the plat- 
form in its inoperative position be moved the electric con- 
tact is made and the alarm is given, so that it is difficult or 
impossible to tamper with the device or get it in an inopera- 
tive condition. » 

This ingenious device has been patented recently by Mr. 
W. D. Matney, of Harvel, 111., who should be addressed for 
further particulars. 

^ I > I » ^ 

Gradients for Sewers. 1 

In many towns, especially those situated on the sea coasS 
or estuaries, it is very difficult to obtain a fall sufficient to 
prevent deposit in the sewers. Those who have to carry out 
new drainage works, says the Building News, ought to know 
the experience of engineers on tliis question, and we, there- 
fore, give a few figures that may be useful. Mr. B. La- 
tham, C.E., in his "Sanitary Engineering," says "that, in 
order to prevent deposit in small sewers or drains, such as 
those of 6 in. and 9 in. diameter, a velocity of not less than 
3 feet per second should be produced. Sewers from 
12 to 24 inches diameter should have a-velocity of not less 
than 2% feet per second, and in sewers of larger dimensions, 
in no case should the velocity be less than 2 feet per second." 
Of course, small sewers require a greater fall than large 
ones. For 4 inch pipes a greater velocity than 3 feet per 
second may be given. Mr. Bailey -Denton, in his work, 
states that for ordinary sewage a mean velocity of 153 feet 
per minute is required, and this opinion agrees with that of 
Mr. John Phillips, of the Westminster district. Mr. Hawks- 
ley and Sir Joseph Bazalgette both think a velocity of two 
miles per hour, or 176 feet per minute, necessary when run- 
ning three-quarters full. When running half full, 165 feet 
is sufficient, and 146 feet when one-third full, according to 
the latter authority. 

The following may be observed as safe falls for circular 
drains running half full: For 4 inch pipes, a grade of 1 in 
.86 ; 6 inch pipes, a grade of 1 in 60 ; 9 inch, 1 in 90; 12 inch, 
1 in 200; 15 inch, 1 in 250; 18 inch, 1 in 300; 36 inch, 1 in 
600; 48 inch, 1 in 800. Mr. Wickstead's table of inclinations 
gives rather flatter gradients. These gradients cannot be 
obtained in some towns without deep cuttings, which would 
makethe outfall preposterously deep. Pumpinghas to be 
resorted to in some towns, where these gradients are imprac- 
ticable, unless some other means of projecting the sewage 
by pneumatic action, as in Shone's system, be adopted. 
The volume of sewage must be sufficient also besides the 
gradient to insure self-cleansing. 



Chicago is the greatest lumber market in the world. The 
single item of sawed lumber received there in 1881 would lay 
an inch flooring fourteen feet wide round the earth att he 
equator. The amount of lumber manufactured in the three 
States of Michigan,, Wisconsin, and Minnesota during 1881 
WQitW toy ?uclj a floor fifty feet wide. 



NeTT Bleaebing Process. 

The Textile Manufacturer describes a new process foe 
bleaching manufactured cottons, especially cotton on bob- 
bins. The cotton is placed in a closed reservoir lined with 
lead. The reservoir is about 10 feet long, 7 feet broad, and 
5 feet deep, and can hold 300 pounds of cotton. A rubber 
tube connects the reservoir with an apparatus in which about 
three cubic yards of chloroform vapor are set free by using 
sulphuric acid on a mixture consisting of one part quicklime, 
one part chloride of lime, one part spirits of wine or acetic 
acid, and four parts water. The vapor is conducted into 
the reservoir, where for about two hours a pressure of two 
atmospheres is put on the cotton, after which the bleaching 
is accomplished. Afterward a mixture of hydrogen, car- 
bonic acid, and sulphuric ether, produced in a Wolff bottle, 
is passed over the cotton, and in fifteen minutes all smell has 
left the bobbins. 



A lilly nrlth 145 Blossoms. 

An uncommonly fine specimen of the Easter lily of Ber- 
muda was lately brought to this city from Jamaica. It bears 
145 blossoms, nearly all of which are in full bloom. The 
stalk, about one inch in diameter, is thickly infoliated with 
long leaves for its entire length, about three feet. Nestled 
in a cluster of these dark green wrappings at the summit of 
the stalk are closely grouped the stems of its numerous fun- 
nel-shaped blossoms, which fall over it in a cloud of white 
and yellow perianths, forming a hemispherical mass of 
flowers of about one foot radius. No specimen, it is Said, 
has ever been seen in this latitude with over 100 blossoms. 
A specimen with 90 blossoms took the first prize at the 
Horticultural Exhibition in this city. May 3. 



A Notable Steel Cbaln. 

There has lately been made at Hull, England, a chain of 
Siemens steel, 180 yards long, containing more than 3,200 
links, held together by about 850 steel pins. It is intended 
for lifting purposes, has an estimated strength of 60 
tons, and is thought to be the largest chain of its kind ever 

made. 

m I II m 

Tbe Corlntb Canal. 

The ceremony of turning the first sod on the line of the 

proposed Corinth Canal was performed by the King of 

Greece, April 5. The canal will connect the Gulf of Corinth 

with the sea of the Archipelago, and considerably shorten 

the route from the western parts of the Mediterranean 

and the Adriatic Sea to Athens and the ports of the 

.iEgean Sea. 

. ■ «>(■>» • 

NEW NUT LOCK. 

The engraving shows a novel nut- lock recently patented 
by Mr. Joseph H. Burrows, of Boise City, Idaho Territory. 
In this invention the nut is provided with one or mbre re- 
cesses, having in the bottom a transverse ridge. The keys 
fitting these recesses have their inner ends sharpened and 
their outer ends beveled. They have on their inner edges 




BtJBBOWS' IMPBOVED NUT LOCK. 

two diverging recesses having a sharp pointed nose or wedge 
between them, and when the key is forced into one of the 
recesses of the nut the sharp inner edge cuts into the thread 
of the bolt, preventing tbe nut from turning, and the wedge 
on the inner edge of the key splits the projection in the bot- 
tom of the recess in the nut,', and forces the parts of this 
projection into: the recesses in the inner edge of the key, 
thus holding the key securely in the recess with its edge 
embedded in the^hreads of the bolt, as shown in figure. 

In some cases the inventor still further secures the keys 
by makipg indentations by liieans of a center punch, or 
otherwise, so as to force the metal of the nut over the top 
of the key. , ■ ' 

This nut lock holds the ohJ so secu*^ tMi it eannot jar 
loose or be turned exc4)t,a'fer the rem&wbf the key. The 
device is exceedingly ^mple and is readtty -applted. 
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LIFE-SATIN6 AFFABATUS AT THE BECENI NATAL AND 
STTBUABINE EXHIBITION. 

( Gontinued from first page. ) 
900 passengers. The decks proposed are fore and main 
and fore and aft- saloon decks, and sponson house tops. .The 
design took a first prize at the aquarium. Figs. 2 and 3 
show the raft on deck and afloat. This raft took the 100 
guinea prize at Islington. 

Rose's life-buoy seat, shown in Fig. 3, consists of two thin 
iron buckets screwed together at the bottom, with tops closed. 
They may be used as buckets, or ^ buoy, or to render 
a hencoop seat buoyant — vide Figs. 4, 5, and 6. The cush- 
ions of the -hencoop seats are life belts. A specimen made 
for Sir T. Brassey's yacht, the Sunbeam, was shown. 

Coperaan,of Downham Market, exhibited a raft constructed 
of seats by means of connecting rods, spars, and grating 
seats. This was put together by two men in less than two 
minutes repeatedly at the Exhibition (see Fig. 7). It is a vei-y 
serviceable, strong, and simple arrangement. The inventor 
claims that the expense is small— about $25 extra on each 
seat; that the space occupied is no more than that of ordi- 
nary seats; that it is always ready for use, and when in the 
water cannot be upset. Masts and oars are carried. The 
strength and simplicity of this will probably commend it. It 
is to be tried shortly for the Prince of "Wales. 

The wreck escape, shown in Figs. 8, 9, and 10, is the work 
of Mr. Hodgson,. another practical man eminently qualified 
to judge as to what may be done in a moment of danger, 
having earned eight or nine medals for saving life himself, 
and also so ready to point out anything good in designs 
of others, that one must respect the honesty of his opinions. 
Two wreck escapes, one of wood tubes and cells, the other 
steel, weight 7 to 17 cwt., supporting twenty to seventy- 
flvemen; rope bottom reversible; may be used as an ordi- 
nary boat, the resistance being brought down to much less 
than is usual in bottomless boats. It is stated that it has been 
actually tried and obtained good speed. The form appears 
to be a very good one for a bottomless 
boat. It was tried with success before 
Admiral Mends in 1869. It is, we 
believe, the first and also the best reversi- 
ble boat. It is possible for a man under it 
to open the ropes asunder and creep 
through the bottom. 



claims, " What a magnificent vista of legitimate mercantile 
enterprise this simple fact opens up for our own country 1 
"Why should we not at once connect London with one 
of our nearest coal-fields by means of a copper road of one 
inch in diameter and capable of transmitting 84,000 horse 
power to London, and thus practically bring up the coal by 
wire instead of by rail? " He supplies the equivalent in coal 
of this amount of motive power. Assuming that each 
horse-power can be generated by the consumption of 3 lb. 
of coal per hour, and that the engines work six days and a 
half per week, we should require an annual consumption of 
coal equal to 1,012,600 tons to produce such a result. 
Now, all this coal would, in the case assumed, be burned at 
the pit's mouth at the cost, of 6s. per ton for large and 2s. 
per ton for small coal — that is, at less than one-fourth the 




Figs. 4 and S.-BOSE'S LIFE BUOYS. 



FIG 6 



PsBPAKATiON OF AiTjMiNTiM. — Alu- 
minum sulphide is obtained from pow- 
dered cryolite; and it is then decom- 
posed by heating to redness with iron 
turnings. The cryolite is first dissolved 
in water, which dissolves out the sodium 
fluoride. The residue, aluminum fluoride, 
is calcined with calcium sulphide, the 
results being aluminum sulphide and cal- 
cium fluoride. 





^^^^^^^m^. 




Inspection of liocomotlve Boilers. 

The following regulations for the in- 
spection and test of locomotive boilers 
have been adopted ' and published by the 
Massachusetts Railroad Commissioners 
under the provisions of chapter 73 of the 
acts of 1882: 

1. All boilers for locomotives, before 
going into service, must be subjected to a 
hydraulic pressure of 150 pounds per 
square inch. 2. The water must be 
heated to near the boiling point. 3. This 
test must be repeated at least once a year. 

4. The superinten(ient of motive power, 
master mechanic, or other proper agent 
of the company will attend in person. He 
will remain outside, while an assistant 
will examine the fire box from the inside. 

5. A record of all tests will be made, 
giving ■ dates and anything worthy of 
mention, and communicated to the 
board. 6. Special examination of the 
stay bolts of locomotives in service should 
be made not less frequently than once in 

three months. 7. "When these examinations are made, all 
the water must be drawn from the boiler, so that the vibra- 
tion of the sheet may indicate any unsoundness of the stay 
bolt when it is struck with the hammer. The board 
urgently recommends, in addition to these regulations, that 
the four upper rows of stay bolts shall be drilled from the 
outside three-fourths of an inch in depth and three-sixteenths 
of an inch in diameter. 

< < t > » 

Coal by IVlre. 
The proposal of Sir Henry Bessemer to bring coal by 
wire, instead of by rail, is very simple. Although coal 
is still oiir great agent in the production of motive power, 
it must not "be forgotten that Sir William Thomson has 
clearly shown that by the use of dynamo-electric machines, 
worked by the Falls of Niagara, motive power could be 
.generated to an almost unlimited extent, and that no less 
than 26,250 horse-power so obtained could be conveyed to a 
distance of 300 niiles by means of a single copper wire of 
half an inch in diameter, with a loss in transmission of not 
more than 20 per cent., and hence delivering at the 
ether end pf the wire 21,000 horse-power. Sir Henry ex- 



BOSE'S LIFE SEAT. 



FIG 




Tbe lismson Case. 

Among the affidavits bearing on the case of Dr. Lamson 
received by Mr. A. "W. Mills, the prisoner's solicitor, was 
one by Dr. H. H. Kane, who has charge of a hospital in New 
York devoted to the treatment of persons habituated to the 
use of opium and other drugs. He is described as author of 
the following works on the subject: " The Hypodermic In- 
jection of Morphia; its History, Advantages, and Dangers," 
New York, 1879.; '-'Drugs that Enslave; a Study of the 
Opium, Morphine, Chloral, and Hashisch Habits," Phila- 
delphia, 1881; and "Opium Smoking in America and 
China," New York. 1883. Aftermentioningthatthe majority 
of his patients are and have been physicians or druggists, 
and dwelling upon the tendency to carelessness in prescrib- 
ing morphia and other drugs which he had noticed in the 
case of those who had become accustomed to use such large 
doses of such drugs themselves, Dr. Kane remarks that, as 
regards the question of insanity from the habitual use of 
opfum or its alkaloids, more especially morphia, but little 
definite is known. Insane asylum reports every year record 
from one to eight or nine cases of insanity attributed to the 
prolonged use of opiates, and physicians in general practice 
recognize the use of narcotics as a rare, though well-estab- 
lished, cause of insanity. A person with a hereditary ten- 
dency to insanity, or with a mind weakened from any combi- 
nation of circumstances, or from actual bodily disease, using 
this drug in large amount for a considerable time, could 
hardly escape seme unsettling of hismental and moral pow- 
ers. In the majority of instances the insanity thus produced 
is chiefly marked by weakening of the will power, entire 
change of the moral tone, loss of business ability, sundering 
of family ties, and carelessness about the ordinary duties of 
life. Actual mania, melancholia, and dementia are probably 
rare, but have undoubtedly occurred from this cause. Some 
persons inherit or acquire in after life an idiosyncrasy which 
renders them more susceptible to the physical, mental, and 
moral ill effects of opium than obtains in the ordinary indi- 
vidual, and a like idiosyncrasy has been 
known to lead to death from doses pre- 
viously considered safe. This is espe- 
cially true with reference to the hypo- 
dermic use of morphia. Cei1;ain persons 
can take large doses of opium for years 
with impunity, while others, of a pecu- 
liarly nervous temperament, are injured 
out of all proportion -^o the time the drug 
has been used or the amount taken. In the 
majority of cases, habitual users stop 
short of actual insanity as ordinarily 
classed, although they manifest marked 
deterioration or total abolition of will 
power and memory. A tendency to lie 
with referenceto their habit, inattention to 
family and business, and the manifesta- 
tion of a very decided change in moral 
tone may be marked. Dr. Kane would 
say, in conclusion, that of all forms of 
the opium habit, that of hypodermic in- 
jection as a rule works the most harm 
in the shortest time. — London Times. 



Tbe lioess of Kortb America. 

■ The distribution of the loess formation in 
the Central basin of the United States is 
summed up as follows by Mr. R. E. Call, 
in a recent issue of the American Natur- 




HOSOSON'S WBECK ESCAFE. 



cost of coal in London. This would immensely reduce the 
cost of electric light, and of the motive power now used in 
London for such a vast variety of purposes, and at the same 
time save us from the enormous volumes of smokeand foul 
gases which this million of tons of coal would make. if 
burned in our midst. A 1-inch diameter copper rod would 
cost about £533 per mile, and, if laid to a colliery 120 miles 
away, the interest at 5 per cent, on its first cost would be 
less than Id. per ton on the coal practically conveyed by it 
direct into the house of the consumer. — Iron. 



Furniture PoUsb. 

A. Messer, of Berlin , dissolves 3 kilos of shellac in about 
15 to 20 liters of pure spirits (alcohol), and then mixes this 
with another obtained by dissolving 100 grammes of gun cot- 
ton in 100 grammes of high-grade sulphuric ether to which is 
added 30 grammes camphor and enough 96 per cent, alcohol 
to completely dissolve the mass. This.polish is finally rubbed 
up with pure linseed oil. To 100 parts of it, 5 parts of a 
saturated solution of camphor in oil of rosemary are then 
added. A very dilute solution of benzole in alcohol is used 
for polishing off. 



It is found in the States of Ohio, Indiana, 
Michigan, Iowa, Kansas, Nebraska, Illi- 
nois, Tennessee, Alabama, Mississippi, 
Xouisiana, Arkansas, Missouri, Kentucky, 
and in" the Indian Territory; but in etsery 
instance is apparently confined to the 
higher lands along the larger streams. 
Its superficial extent is greatest in Ne- 
braska, where, according to Aughey, its 
area is three-fourths that of the State, or 
56,994 square miles. In Iowa its superfi- 
cial area is estimated by "White at about 
5,000 square miles, but his calculations 
included only those sections along the 
Missouri, inasmuch as he was evidently unacquainted 
with its existence in Central Iowa, and in the eastern 
portion of the State. Its area appears to be next greater 
in Missouri, which is, indeed, but the southern exten- 
sion of the Iowa and Nebraska deposit. In most of the other 
States where it occurs its area is comparatively small. It is 
not found outside of the central basin. Its material is ex- 
ceedingly fine, very silicious as proven by numerous 
analyses, ashy color with slight yellowish tinge — normally; 
and often highly calcareous. In all these repectg it agrees 
entirely with published descriptions of foreign loess. In situ 
it presents a remarkably homogeneous structure, usually ap- 
pearing in massive walls without, or with but faint lamella- 
tion, the latter feature being purely local. So perfect is the 
homogeneity that very careful examinations of specimens of 
soil from the Missouri valley and the valleys of the Des 
Moines and Iowa rivers failed to reveal even slightly marked 
physical differences. 



SoAPBTONB ground fine can be moulded into different 
shapes by mixing with water-glass, and when dried closely 
resembles the patV^l gtone. 
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The Rabbit Pest In Australia. 

The Chief Inspector of Stock of Victoria, Australia, gives 
in a recent oiiicial report the following account of the rabbit 
pest in that colony: 

Rabbits are to be found, less or more, all over the western 
and northwestern portions of Victoria, and as far up the 
Murray as the Owens Rivfer, but in no great numbers as yet, 
and from Echuca upward they are principally confined to 
the banks of the river. In the western districts they are 
very numerous and destructive, and in the Wimmera, where 
the country is comparatively scrubby and poor, it may be 
said they have all but taken possession of the crown lands, 
and to a large extent also of the alienated land. On one 
property alone iu the Colac district it is said that between 
|150,p00 and $200,000 have been spent in destroying rabbits, 
while some owners are paying as much as $10,000 a year to 
keep them down, many $5,000 a year, and almost every 
holder of land is year by year put to a considerable expense 
in protecting his pasture and crops from these pests. 

A great many modes of dealing with this evil have been 
tried in Victoria, viz., fencing the rabbits out, shooting, hunt- 
ing with dogs, ferreting and netting, snaring and trapping, 
digging out and blocking up the burrows, and destroying the 
rabbits with noxious gas and poison. In all these modes, 
again, the work is at times done by the owner's own men, 
sometimes by contract, and at other times under the bonus 
system. When the rabbits are to be fenced out a wire net- 
ting, 4 feet broad, with 2J^ inch mesh, is put on an ordinary 
wire fence, the netting to the extent of one foot being bent 
and put in the ground at an angle to prevent the rabbits 
from burrowing. They try to do so close at the foot of the 
fence, but stop when they come upon the netting. The cost 
of the netting for a fence rabbit-proof of this sort is about 
$250 a mile; and if it ip found that rabbits cross the Murray 
after our land is cleared, and Victoria continues to be in- 
fested, it may be necessary to run a rabbit-proof fence along 
the river to keep them from again obtaining a footing in this 
colony. Dogs (terriers, cockers, and other dogs which hunt 
by scent) and guns are generaily used together, though some- 
times kangaroo dogs and greyhounds are taken out with the 
terriers to kill the rabbits they put up. "Where the rabbits have 
made a settlement the most eflfective, but the most expensive, 
way is to dig them out, or, where it can be done (in rocky 
and stony ground) to block up the burrows and starve the 
rabbits in their holes. Ferreting and netting is also a very 
successful mode of destroying them; but ferrets are com- 
paratively scarce, they are liable to be lost, and every one 
cannot manage them. A good many have also been taken 
in traps and snares, but these appliances are also expensive 
and comparatively slow. 

The exterminator (the machine employed to charge the 
burrows with noxious gas) is also in some cases an eflfective 
mode, but it is expensive, and the machine is cumbersome 
and unwieldy to take about, while the holes at times in the 
warrens are of such a sort (as iu the case of bilbee and wom- 
bat holes, of which the rabbits take possession) as to render 
the gas inoperative; and in other cases there are fissures in 
the ground which allow it to escape. A good many diflferent 
sorts of poison have been laid, and iu a great many diflferent 
vehicles. 

(1.) T?ie Poison. — The poisons most frequently used have 
been arsenic and phosphorus, and in a few cases strychnine. 
Arsenic has been longest used, generally in conjunction with 
sugar and bran. Phosphorus, again, has been more recently 
tried, and is now far more generally laid than any other 
poison. 

(2.) The Vehicle. — A mixture of crushed wheat and sugar, 
or bran and sugar, has been found an excellent vehicle, so 
far as destroying the rabbits is concerned, but the mixture is 
dangerous for stock, more especially sheep. "Whole wheat 
has been used successfully, with arsenic, and latterly with 
phosphorus, but does not seem to retain the poison so long 
as the oats, and is more liable to be eaten by sheep. Oats 
have within the last few years been employed very success- 
fully and extensively as a vehicle for phosphorus. Carrots 
have also been tried with good results as a vehicle for arsenic. 
This is what was to be expected, as all animals are fond of 
carrots, but the supply is comparatively limited, and i n many 
cases they cannot be laid without endangering the stock; 
they are poisoned by bruising the outside and strewing it 
with arsenic. Potatoes have been used successfully as a 
vehicle for strychnine, and could of course also be used for 
other poisons, especially arsenic. Turnips, pumpkins, and 
melons could be used in the same way as carrots; and cab- 
bage leaves, turnip tops, green corn, and sorgham cotild also 
be made vehicles by slitting or opening them, where 
there is room, and laying the poison in slits or openings. 
But all these, like carrots and potatoes, can only be used 
where the stock can be removed from the paddock, or where 
these vehicles can be laid where the stock cannot get them. 
In cases, however, where the rabbits have been reduced in 
number, and it is of course of great importance to complete 
their destruction, sufficient precautions could be taken by 
laying down hollow logs, digging holes in the ground, fenc- 
ing oflf small patches, and in other way s to keep the stock from 
reaching the poisoned vehicle. 

Oil of rhodium has been eqiployed successfully in con- 
junction with some of these vehicles as an attraction for the 
cabbits, and, although expensive, might he added where they 
cannot otherwise be induced to take the poison, or it might 
be so to make them take it more readily. The reports under 
this head are very conflicting with regard to eflfect of poi- 
soned grain. It is allowed tbat the poisoned grain is not 



nearly so successful when the grass is green and plentiful as 
it is when dry and scarce. It is also generally allowed that 
while oats and wheat poisoned with phosphorus have at first 
been successful in destroying the rabbits, it is at the same 
time the opinion that the rabbits after a time cease to take 
either the one or the other. I think, however, that these re- 
sults are only what were to be expected. "When the grassis 
plentiful and green not only will the rabbits be comparatively 
careless about food such as oats or wheat, but they will not 
be so likely to see the grain on the ground as they would 
when the grass is brown and bare. Then, again, all animals 
are endowed in a greater or less degree with the instinct 
which leads them to refuse to take what they see is destroy- 
ing them. The rabbits would at first— and perhaps for a 
little time in the case of arsenic, and longer in that of phos- 
phorus, which is a slow poison — take the grain ; but as soon 
as those which took it began to die in any number the others 
would stop eating the grain. It is well known that the same 
thing happens where poison is laid for native dogs, rats, and 
other animals. 

Although I think the failure of the attempts made in Vic- 
toria to destroy the rabbits with poison is largely due to not 
changing the vehicle in which the poison was laid, the main 
cause of the failure there has, in my opinion, been the want of 
simultaneous action on the part of the owners whose land was 
infested with rabbits. The law in Victoria is only applicable 
to a portion of the lands of the colony — that alienated by the 
crown; and even in the case of land to which the law does 
apply it has very seldom been enforced, for it has pro- 
vided no penalty for neglecting to destroy. There the de- 
faulting, ownei; can only be compelled to do so by the shire 
councils — who have the carrying out of the act — putting 
men on the defaulter's holding to destroy the rabbits, and, 
like our own boards of directors, these councils dislike to 
exercise this power, and have seldom or never done so. The 
result has been, that while some owners did all they could to 
clear their land, others did nothing. The rabbits are, there- 
fore, increasing in some districts; as numerous as ever in 
others; and, although a great many have been destroyed, 
their spread has not been really checked, for they are every 
other month making their appearance in fresh districts. 
Under these circumstances, it is not surprising that in Vic- 
toria owners speak hopelessly of being able, except at an ex- 
pense which would be most oppressive, to do more than keep 
the rabbits down; but there is little doubt that the result 
there would have been altogether diflferent had owners been 
compelled, as they can be in this colony — and as I trust they 
will be — to carry out the work of extermination promptly 
and simultaneously on all the holdings. 

— — ' — ^ — < I « I » 

Cblorate of Potash Explosions. 

Potassium chlorate, generally known as chlorate of potash 
(2KC10s) IS composed, as to its distinctive constituents {i. e., 
apart from its oxygen), of the nou -metallic gaseous element, 
chlorine, and the soft metal, potassium, which is lighter than 
water, and melts at about the temperature of 145° F. In 
other words, chlorate of potash is an association of chloric 
acid (UIO3) with two atoms of potassium. We believe that 
the acid has never been obtained in its anhydrous state. As 
combined with water it is a thick liquid, which sets on fire 
dry organic substances with which it comes in contact. The 
chlorioe of potash, being free of oxygen, has not the igni- 
tive characteristics of the chlorate. Chlorine is a feeble sup- 
porter of combustion, but its afiinity for hydrogen gives to 
it certain striking combustive relations in specific propor- 
tional combination, largely aflfected, however, by conditions 
of temperature, light, and exciting mechanical force. The 
two elements will not combine spontaneously in the dark — 
light, according to its degree, causes somewhat gradual com" 
bination, producing the suflfocative hydrochloric acid (so to 
speak, an imperfect combustion); but in the direct rays of 
the sun the instantaneous union makes an explosive combus- 
tion. Potassium combines with oxygea with great avidity 
— hence result the violent reactions shown in the common 
experiment of throwing some potassium upon water; hydro- 
gen is set free, and burns with the potassium ; ultimately a 
fused globule of caustic potash (hydrate of potassium) re- 
mains, which unites with the water below with a sharp ex- 
plosion. 

Hydrogen will burn in an atmosphere of chlorine, where 
carbon will not. With heat or friction chlorate of potash 
united with sulphur, charcoal, etc., undergoes dissocia,tion 
of elements. In heating the chlorate of potash alone, first 
oxidation proceeds to the perchlorate stage, then complete 
deoxidation follows, and a chloride of potash remains. 

We make these remarks as introductory to an account of 
an explosion which we take from the Australasian supple- 
ment to the Chemist and Druggist (London), and will add 
that in Decemb er last we made reference also to the subject 
of the danger arising from neglect of precaution in handling 
chlorate of potash . 

" A shocking occurrence took place at Wellington, N. Z., 
on December 21 last, by which a lady was literally blown to 
pieces and a building partially wrecked. The facts are as fol- 
lows: At the shop of Mr. Barraud, chemist, London Quay, 
some blue fire was in course of preparation for use at the 
theater. On testing a small portion of the mixture it was 
found dangerously explosive, too much chlorate of potash 
having been inadvertently u.sed in the composition. Accord- 
ingly, Barraud's assistant, named Anthony, took it out 
in the back yard, and began to destroy it by slow combus- 
tion. He had occasion to leave for an instant, and before he 
could return his wife happened to go into the yard, and 



seeing chemicals on fire, at once threw a bucket of water on 
the burning mass. A terrific explosion immediately took 
place, which shook the whole city, and was heard at a dis- 
tance of some miles. Mrs. Anthony received the full force 
of the shock, and was frightfully mutilated. Both arms 
were torn oflf, also one leg, the lower jaw, and the scalp. 
Wonderful to relate, she lingered for some time. All the 
windows in the vicinity were smashed, and other damage 
done. The stone mortar in which the composition had 
been mixed was hurled many feet into the air, and thrown 
clear over the tops of the houses into the next street. Fortu 
nately nobody else was injured. This dreadful occurrence 
created a profound sensation in this city." 

Some points are worthy of special attention in connection 
with this event. In the blue pyrotechnic compound there 
was possibly some sulphate ; but the question to 'consi;der is, 
whether explosion was dominantly due to dissociation of the 
water or dissociation of the chlorate. We note: 

1. Another instance is given that a compound dangerously 
explosive can burn by moderate combustion without explo- 
sion. 

2. There is every probability that the explosion was occa- 
sioned by hydrogen liberated by the instantaneous dissocia- 
tion of a portion of the water. It will be inferred that such 
eflfect was more likely to have been produced from a spray 
of water than from a large body of water. 

3. It is possible that the sudden shock of a comparatively 
large body of water thrown upon the contents of a small 
mortar aided to increase the force of the explosion. In 
other words, the molecular constituents of a salt being, as it 
were, in a state of high tension, or vibration, and almost 
ready to explode, may be driven to explosion simply by the 
shock of a liquid thrown upon them. But the violent dis- 
sociation of the elements of water tlirown upon an ignited 
mass would itself be a still greater shock. 

In Philadelphia, April 13, a drug clerk compounding a 
gargle, pulverized separately in the same mortar one ounce 
of chlorate of potash and one ounce of tannic acid— the lat- 
ter an organic acid. In the trituration of the two together, 
with sufiiciency of friction, an explosion could be taken for 
granted, but an explosion followed by simply pouring the 
powdered tannin upon the powdered potassiym compound. 
The heating of the mortar in rapid pulverization suggests 
itself as the cause of the accident, and possibly there may 
have been contact with some dampness. 

Some time previous to this, some of the salt had fallen 
from a full drawer upon the guides supporting a drawer of 
ferrocyanide of potassiym immediately below it, in an Arch 
street drug store; in pulling out the lower drawer, sufficient 
friction was caused to result in an explosion, blowing out 
the dj;awer violently, and causing considerable. damage. 

As belonging to the same category of phenomena, we note 
the "discovery" in San Francisco of a violent explosive, 
whic'fl is made by grinding together one part of trinitrophe- 
nol (one of the anilines), one part' of tar, and afterward 
cautiously adding /i)e parts of ■ chlorate of potash. — Amer. 
Ex. and Be'ciew. 
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ImproTement In Refining and CrystalllzlnK Starch 
Sngar. 

The sugar made from starch, to which it has been pro- 
posed to give the collectiv» name of amylose, has hitherto 
been sold either in solid masses or granulated by scraping in 
finer grains ready for mixing with cane sugar. F. Soxhlet, 
of Munich, takes the ordinary starch sugar of commerce 
and mixes with it 70 or 80 per cent of alcohol of 80° Tralles, 
or pure wood naphtha (methyl alcohol). Pulverized starch 
sugar is then added to this sirupy mixture and the whole left 
to solidify at a temperature above 30° C. (86° Fah.), with fre- 
quent stirring. The sirup obtained in making starch sugar 
can also be treated in this way. The mass of crystals thus 
obtained is pressed and put in a centrifugal machine. The 
alcohol is recovered by distillation. 

For making solid transparent starch sugar (dextrftse 
hydrate, CeHj20e,HaO) the starch sugar solution is concen- 
trated in a vacuum to 46° B. (taken at 90° C), and put in 
moulds to crystallize at a temperature between 35° and 50° 
(95° to 122° Fah.). At lower temperatures the well-known 
warty crystals form. 

This method depends, it will be observed, upon the removal 
of uncrystallizable and un fermentable substances from the 
sugar by means of ethylic or methylic alcohol, in which 
grape sugar is itself but slightly soluble. 

< < ■ ) » • 



Prize for Comets and meteors. 

So much extra research, resulting in valuable discoveries, 
was occasioned by reason of the prizes for astronomical dis 
coveries of last year, that Mr. H. H. Warner, of Rochester, 
N. y., has concluded to continue the comet prizes during 
1882, together with an additional prize for the discovery of 
meteors. 

Prize first is two hundred dollars in gold, for each disco- 
very of a new comet, made in the United States, Canada, 
Great Britain, or Irejand. 

Prize second, two hundred dollars, for any meteoric stone 
found in any of the above countries during 1882, that con. 
tains fossil remains of aninJalw vegetable life, thus proving 
the inhabitability of other planets. 

Prize third, fifty dollars, for a specimen of not less than 
two ounces, of any meteoric stone (whether it contain 
organic remains or not), seen to fall in the United States 
during 1883 
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SIMPLE SOUND BECOBDEB. 

BT GEO. M. HOPKINS. 

The complex nature of sonorous vibrations is beautifully 
exhibited by the records made by the phonautograph; but 
-the instrument is so bulky, so expensive, and so inconvenient 
to use that few students are able to avail themselves of actual 
experiments in this direction. 
. The annexed engraving shows an exceedingly simple device, 
by means of which sounds may be autographically recorded 
fully as satisfactorily as with the phonautograph. The main 
difficulty with this sort of apparatus seems to have been the 
propelling of the smoked plate at a uniform rate of speed 
under the stylus. In the instrument illustrated this is ac- 
complished by simply inclining the support of the plate and 
allowing the plate to slide off quickly by its own gravity. 

This apparatus consists of a wooden mouth- 
piece like that of a telephone, with a parchment 
diaphragm glued to its back, and provided with 
a tracing point, which is slightly-inclined down- 
ward toward the guide for the plate. 

This tracing point is a common sewing needle, 
having its pointed end bent downward. It is ce? 
mented at the eye end to the center of a dia- 
phragm by a drop of sealing wax. The moQth- 
piece is attached to a base supporting the cross- 
piece upon which the smoked plate is placed. 

A thin strip of wood fastened by two common * 

pins — one at each end — serves as a guide for the 
smoked plate. 

To prevent the needle from being deflected lat- 
erally lij the moving glass a long needle is driven 
down into the baseboard in contact with the trac- 
ing needle ; and to give the needle point sufficient 
pressure to keep it in contact with the smoked 
plate a very small rubber band is slipped over it 
and drawn down through a small hole in the 
baseboard, as shown in Fig. 2, until the neces- 
sary tension is secured. 

The best plates for the purpose of making the 
tracings are the microscope slide glasses with 
ground edges. They may be readily smoked over a gas jet 
turned down quite small, or over a candle or kerosene lamp. 
The flame in any case should be small and the film of smoke 
fine and very thin. 

The smoked plate is placed on the support and against the 
guide and under the needle, and the instrument is inclined 
until the plate rests against the guide. Now the mouth is 
placed near the mouthpiece, and a vowel is uttered, while the 
instrument is inclined sidewise at a sufficient angle to per- 
mit the glass to slide oflf quickly. Of course the glassshould 
fall only a very short distance, and it is well to provide a 
soft surface for it to alight on. 

If all this is done with the slightest regard for precision a 
beautiful tracing will be secured, which will show the com- 
posite nature of each sound wave. It is surprising how per- 
fectly regular and uniform the entire tracing will be, consid- 
ering the comparatively crude means employed in produc- 
ing it. 

The beginning of the sinuous line will be .somewhat im- 
perfect owing to the slow initial movement of the plate in 
its descent,, but the greater portion will be found perfect. 

After having made one 
line, the pins holding tlie 
guide are moved forward, 
placing the guide in a new 
position, when the opera- 
tion of tracing may be re- 
peated with another vow- 
el. Monosyllables and 
short words may be re- 
corded. If the plate is 
made long enough it will, 
of course, receive an entire 
sentence. ^, 

Those tracings may be 
covered with a slcond-mi- 
croscopic glass plate to 
protect them, or they may 
be mounted as a micro- 
scopic object for a low 
power by putting a thin 
cover over them in the 
usual way. Used as a 
lantern slide they give fine 
results. 



with the main track rails, A A', than the general level of the 
track, and the ends, d d', of the switch rails are tapered, and 
are inclined from the extreme ends upward to the point of 
meeting, where they are high enough above the inain track 
rail to carry the flange of the' car wheel over the main rail. 
They are cut away below (as shown in Fig. 3) to receive the 
main rail as they are closed together to form a continuous 
switch rail. This rail is lapped on a joint that is parallel, 
with the median line of the main rail, so that the wheels 
may be carried upward and over the uain rail without 
shock or jar. 

Both ends of the switch rails are moved simultaneously 
by means of a switch lever and rods and the bell crank 
levers, C, and a straight lever connected with the tapered 
end of the rail, B". 
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The end of the switch rail, B, 
has a side extension, g, which 
is narrow at the end of the rail, 
and grows gradually wider and 
higher, and is provided with a 
flange along its outer and upper 
edge, which serves as a guide to the car wheel, and pushes 
the wheel over, while it U raised up, so that its fiange passes 
inside the main track rail before the wheel leaves the exten- 
sion on the end of the rail. 

This invention is intended to avoid all of that class of 
accidents due to misplaced switch rails by always leaving 
the main track entire. 

Further information in regard to this invention may be 
obtained by addressing the inventor as abo\'e. 
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The (tueen ot'Bedders. 

This rose, which belongs to the Bourbon class, is of a rich, 
glowing crimson color, very double, and blooms from early 
summer until frost. Although not a very strong grower, it 
will amply repay this defect by the enormous quantity of 
flowers that it produces, which contrast so well with its 
bright foliage. A bed of these roses, 20 x 50 feet, has been 
known to have over 20,000 flowers and buds on at one time, 
a statement which, considering its; reliable source, would 
alone recommend this variety to any one wanting a good 



The Hudson UtTfer Tnnnei> 

Work is progressing rapidly and favorably on the New 
jersey side of the tuntiel. The impeKection in the arch bf 
one sectitin Of the bt-iekwbi-k near the second air lijck hss 
been repaired. This was effected by reinoving one plate at 
a time, excavating the silt until the plate could be read- 
justed at the proper grade, and then carrying over the brick- 
work. It was only necessary, says Engineering News, to 
remove the arch from the spring lines, as the remaining por- 
tion was perfect. But a few hours were required to bring 
the section — 10 feet — up to grade, when the alignment was 
as perfect as could be desired. The heading of the north 
funnel is now about 950 feet from the shaft. 

The caisson at the New York end we described and illus- 
trated in our issue of December 24 last. This caisson was 
sunk in sand, which followed the water into the 
chamber upon the least reduction of the air pres- 
sure, and which presented a seemingly insur- 
mountable barrier to all future progress; yet the 
main difficulties have been overcome most credit- 
ably, and the north tunnel is now on its way 
across the river. 
Two or three days since we Visited this per- 
,,,v,iv=,j. tion of the work, and after donning the regiment- 

'iijiij;! al raiment, entered the air lock and descended 
-""' ' the Iron shaft into the caisson, The masonry of 

the two tunnels has been completed up to the 
-jpr arch of the roof. In the caisson at the New 

Jersey end, it will be remembered that the tun- 
nels were united in one large chambet; but, in 
this case, the tunnels have been separated by a 
common central wall. 

"When everything was in readiness to cut 
through the river side of the caisson, auger holes 
were bored through and the woodwork chipped out and the 
top plates inserted, braces holding them securely in position, 
To keep the exposed portion from flaking, before the plates 
could be adjusted, wooden sheathing was held against 'it. 
The bottom of the tunnel was started as soon as the ring 
of plates was finished, and then the sides and arch were 
built. At a distance of 12 feet from the side of the cais- 
son a bulkhead of iron plates was built "and braced by 
struts resting against the caisson. This plan was due to the 
ingenuity of Chas. "W. Clift, the master machinist of the en- 
tire works. This bulkhead will be moved forward, section 
by section, until the work is free from sand, and will be 
braced from the end of the complettd masonry. In order 
to prevent the escape of air, the joints and exposed portions 
of the heading are covered with a layer of silt brought from 
the other side. This renders the work practically air-tight, 
and has proved an economical and effective substitute for 
other materials calculated to accomplish the same results, 

The masonry is 2 feet thick, and is lined *ith comjiressed 
asphalt and limestone bricks 4 x 5 x 12 inches. The seams 
are of pure Saylor's American Portland cement. This me 
thod of construction renders the work both air and water 
tight, and if the brickwork be of ample strength, the fact 
that the bond between cement and asphalt is not perfect, 
and the fact that brick made of asphalt and limestone, 
although brittle when struck a sudden blow, will yield 
slowly to compression, are problems which in this case 

become of minor import- 
ance. 

The exposed parts of 
the caisson have been 
covered with a layer of 
cement as a preventive 
against fire and decay. 

The bottom of the tun- 
nel is 56 feet below mean 
low tide, the air pressure 
17 pounds, and the tem- 
fierature 84° Fahr. 




IMFBOVED BAILBOAD 
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The engraving shows an 
improved railroad switch 

recently patented by Mr. John H. Hortman, of Hopewell, 
Mercer Co., N. J. The principal novelty in this invention 
consists in making the switch rails high enough at the 
points where they take the wheels from the main track to 
elevate the cars, so that the flanges of the car wheels will be 
carried over the main rails. 

Fig. 1 in the engraving is a plan view of the main track and 
switch, showing the switch open ; Fig. 2 is a side elevation 
of the main track and switch; Fig. 3 is a transverse section 
of the main track rail and- the switch rails at the junction of 
the latter; and Fig. 4 is a plan view, showing the inside 
switch rails closed and overlapping the main track rail. 

The switch rails, B B' B", are higher at their junction 



HORTMAN'S RAILROAD SWITCH. 

plant for that purjjose. Now is a good time to plant roses, 
and the above variety can be had at a reasonable price from 
any of the firms advertising roses in this paper. 

Those who intend planting roses, and wish to have suc- 
cess, should go to the trouble (if the soil is not naturally 
good) of digging their ground at least 18 inches deep, filling 
the bottom with a layer of manure, and broken stones for 
drainage, then filling up withffooc? rich soil, adding plenty 
of sand, sifted cinder, ashes, and lime. But to those who 
do not wish to go to this trouble, it is suflicient to say that 
roses will grow in almost any kind of soil. Do not forget 
to peg down any kind that is of too rampant p growth; they 
will do better for it. — Farm and Garden. 



oiled Floors. 

The dangers attending 
oiled fioors and seats in 
public buildings, appear 
to have been illustrated in 
the recent destruction of 
Walker Hall, one of tlie 
Amherst College build- 
ings, whose floors had 
been oiled only the dny 
before. Thedanger isnot 
so much in saturating the 
woodwork, but in the 
. waste used in performing 
the operation, which care- 
less workmen are liable to 
leave behind them. The Springfield Republican, in speaking 
of this fire, relates also another instance: that some years ago 
contractor Johnson, who built the Northampton First 
Church, and many other similar edifices in the Connectictit 
Valley, "had an impression" one evening that something 
was not right about-a church he was finishing, the pews of 
which the workmen had been oiling that daj'; so he went to 
the building and unlocked it to find that flames were just 
breaking out near the entrance of the audience room. When 
one of the men left work at 6 o'clock he laid the piece of 
cotton waste whichhe had been using on the rail of the last 
pew, and the result was spontaneous combustiou \n tiiree or 
four hours. 
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SUCCESSFUL MANAGEMENT OP THE INSECTS MOST 
SESTBUCIIVE TO THE OBANGE. 

^tJ-BOV. e. T. BILBT. 

The otange interest is assuming proportions in Florida 
And the Pacific Coast which few, not familiar with the facts, 
sUspefct. Yet no crop is more seriously affected with insect 
eiieinies, and successful orange culture is generally a ques- 
tion of their successful destruction. By far the worst of 
these are the scale insects {Goedda), a family most destruc- 
tive to various ffuit trees in all parts of the country, but 
especially severe on the drange. 

Having recently presented to the National Academy of 
Sciences, at its annual session, some of the results of the in- 
vestigations in this line now being made by the Department 
of Agriculture, I take this means of giving them publicity. 
The figures accompanying this communication will suffi- 
ciently illustrate the life-history and appearance of the par- 
ticular scale-insect treated of. Pig. 1 shows the development 
of an allied species injurious to the apple ; Pig. 3, the charac- 
ters of the male, and Pig. 3, those of the female; while Pigs. 
4 and 5 show the general appearance of two of the orange 
speci_es. In this connection it is not necessary to enter into 
the subject of classification, but it will be well to state that 
the specie.s affecting the orange may be divided into two 
groups, namely, the naked species (Lecaninm), and the pro- 1 



actera of this family of^ insects, it may be, perhaps, well to 
say that, for practical purposes, their life maybe divided 
into three principal periods: 1st. The period of migration, 
when the minute six-legged young are active, and crawl 





Pig. 1. — MTTIT.ASPX8 POMicouTicis, Riley — 1, egg; 2, newly hatched larva; P, 
Its antenna; 3, io., after, it is fixed and begins to secrete its covering; 4, scale 
showing larval and median parts; 5, female extracted from scale soon after 
losing members; 6, do., full grown; 7, ventral view of full formed female 
scale — all magnified, the natural size indicated (after Riley). 



tected species {Diaspincn). The former are by far the least 
destructive. They seldom increase to an injurious extent, 
being far more easily affected by parasites, and more ame- 
nable to the action of simple insecticides. 

Of the scale-covered group three species are worthy of 
particular mention, and, in fact, comprise the only especially 
destructive species to tlie plant in Plorida. Xhey are ; (1), 
Mytilaspia gloverii. Pack, (Pig.4,) which may be distinguished 
as the "Long scale." It is of a narrow, elongate form, and 
probably the most destructive and common. 

(2.) M. citricola. Pack. (Pig. 5), which may be known as 
the "Purple scale," on account of Its color. It is much 
like the former in form and in its work, and seems to prefer 
those trees which have very large oil cells, like the Tangier- 
ine, etc. 

(3.) Parlatoria pergandti, Comstock— a small and more 
nearly circular scale, which so closely resembles the bark in 
color and general appearance that it is frequently overlooked 
by orange growers. Prom its resemblance to a lot of cliaff 
it may be called the " Chaff scale." It affects the trunk and 



Fig. 3.— Mttilaspis FoMi<S<Sftfi(3lB, Siley— showing female scale with 
itslarval (A), median (gr), and anal (/') parts; ventral view of female, d 
—the natural sizes in hair line; anal plate, a, with lis eecretors. c, and 
marginal points, b; and parts of proboscis, c (after Rilej). 

about rapidly over the tree — a period which last.s but a few 
hours, or, at the most, one or two days. 2d. The period of 
growth, during wWch the insect becomes fixed, losing its legs 
by the first moult, and assuming a more degradational charac- 
ter, and during which the protecting 
scale is excreted. The females under- 
go two moults, the cast-off skins assist- 
ing in the formation of the scale, while 
the males, existing parallel to the fe- 
males up to the second moult, cast their 
skins a third time and assume an ac- 
tive winged form, vastly unlike that of 
the fixed, memberless female. Tbis 
second period varies in duration with 
the season, and may extend from one 
to two months. 3d. The period of in- 
cubation, which includes the laying and 
hatching of the eggs, and which, like 
the preceding period, varies according 
to the season, but which is rarely en- 
tirely suspended even in winter in 
Plorida. 

Now, it must be plainly seen that 
the best time to reach and destroy these insects is during the 
brief migrating period, and, were these periods at all well 
defined, it would be easy to watch for them and to de- 
stroy the insect by various very simple applications to 
which it is amenable in this unprotected state. But, un- 
fortunately, this migrating period has no distinct and de- 
finite limits in time. Por while it is short for the indi- 
vid\ial, it extends over a much longer time for the species. 
Even after the insects are settled, or up to the first moult, 
they are readily destroyed by various washes, and during 
the latter period of growth there are times, especially 
when the insect is moulting, that the body is partly exposed 
at the edge of the scale, and therefore when it is more easily 
reached with such applications. Hence, at almost any sea- 
son of the year, individuals will be somewhat differently 
affected by one and the same application, since there is 
more or less irregularity in the hatching and moulting of the 
different individuals. 

When the scale is once fully formed, however, few insects 
are more difficult to reach and destroy than these particular 



■*^ 



insect. Consequently the periods of greatest jes-Ja, .^nce just 
precedes the migrating or most vulnerable jjauioi. '• ^"^ 
former or most resisting periods may be said W <J®^ "^^ '° 
February, May, August, and during the winter liiwiii,'''^^; 
while the periods when the young are hatching in gpaatt, ^^ 
numbers are the spring, or the latter part of Marclif;: fJi» 
summer, during June and July ; the fall, during Septealierr 
and October; and sometimes a fourth period, during arajj 
mild winter weather. 

I will now condense the results of experiments carried on 
in this particular lield, . under my direction", very much as 
they have been reported by Mr. H. G. Hubbard, who, 
since last Augnst, has been stationed at Crescent City, Pla., 
where he has done admirable work. " 

Prom what has been said of the natpre and structure of 
the horny covering which protects the three scales, with . 
which we are chiefly concerned, it will be seen that applica- 
tions of solid substances are irot likely to prove practicable, 
and that forcheap and effective remedies we must look to 
peneteftting liquids. The cost of alcohol renders its exten- 
sive use impracticable. The volatile oils are, as a rule, pow- 
erful insecticides, but as they reach the ihsect from beneath, 
by penetrating the bark of the tree, and are all to a greater 
or less degree injurious to vegetation, their use undiluted 
c:an in no 3ase be recommended. Some of the light oils. 




Fig. 2.— Mttilaspis Pomicobticis, Riley— a, male, ventral view, with witrgg elosed ; 
6, do., dorsal view, with wings expanded; c, scale, enlarged, the hair lines sSe^wiDg 
natural size; d, leg; e, portion of wing;/, autennal joint— greatly enlarged (after. SUfey).. 



e. g., naphtha, turpentine, etc., are extremely hazardous reme>- 
dies, and experiments with them are known to have resulted! 
in the destruction of the orange trees upon which they were: 
applied. Experience has shown that of the different appli- 
cations other than that to which 1 shall presently direct; 
attention, and which transcends all others in value, the three 
following have proved most useful, as I have been assured] 
by one of the most extensive orange growers, viz. , the Rev. , 
John P. Young, Episcopal Bishop of Plorida. 

1. One pound of whale oil soap to six pails of water, jand 
a piece of copperas as large as a hen's egg. Dissolve at 
boiling heat, mix thoroughly, and apply cold. 

2. Twenty pounds of quick (lump) lime and two ounces-, 
of sulphur; slake the lime in a kerosene barrel, and just 
before it is entirely slaked put in the sulphuK. Stir thor- 
oughly, and use cold. 

3. Sixteen pounds of whale oil soap, four quaiii^ eif paraf- 
fine oil, four gallons of water. Pttt.into an iromketitlfe;, bring 
to a boiling point, stirring well. Of this saUitinni use in 
proportion of one quart to four quarts of water. 
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Fig. 4. — Mttilaspis Gloverii, Pack.— 2, scales on orange, natural size; 3 a, scale of female, 
dorsal view, enlarged; 2 6, scale of male, enlarged; 2 c, scale of female, with ventral scale 
and eggs, enlarged (from Comstock). 



Fi|?. 5. — Mttilaspis Gitbicola, Pack. — 1, scales on orange, natural size; 1 a, scale 
of female, dorsal view, enlarged; 1 b, scale of female, with ventral scale 
and eggs, enlarged; 1 c, scale of male, enlarged (from Comstock). 



the larger limbs, and usually multiplies to such an extent 
that one scale is literally piled upon another, thus helping 
the chaff-like appearance. It is almost always associated 
with the others on the same tree, and while it is perhaps 
less injurious than they , except on very young trees, it is also 
the most difflctilt to exterminate, because'of the fact that the 
ventral portion of the scale is continuous, and thoroughly 
separates the insect from the bark to which it is attached. 
Por the benefit of those who are unfamiliar with the char- 



coccids; for the upper portion of the waxy scale is impervious 
not only to rains, but to acid and alkaline solutions, and resist 
even oils and bisulphide of carbon. The thinner ventral 
scale is, however, not proof against the more volatile oils 
and alcoholic solutions. They are least affected when 
the scales are thus fully formed and crowded with eggs; for 
experiment has shown that the eggs (and this seems to be 
a rule with all oviparous animals) have greater vitality and 
more fully resist the efieots of insecticides than the parent 



Kebosbne. — The value of this substance as an insecticide 
has long been known. Of all the light oils which I have 
tried, or of which I have any knowledge, it is the tost inju- 
rious to^lants of the citrus family. Refla«il%erosi§tie, sepa- 
rated from the deadly naphtha oils, has frequently been used 
undiluted without injury. Crude petroleum will destroy the 
bark, and even the refined oil, if applied in the hot sunshine, 
completely defoliates the tree. Applied in the sha^e, at suii 
set, or in sloudy weather, I have never known any serious 
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injury to result from its moderate use. The tree invariably 
loses the old and devitalized leaves, but young and vigorous 
growths, especially tender sprouts and budding lea.ves, are 
entirely unharmed by it. Nevertheless, so many cases of 
loss are reported that its use undiluted must be considered 
dangerous. In very fine spray, and with proper precau- 
tions, pure kerosene can probably be used with impunity, 
but all attempts to apply it in small quantities, with other 
liquids, by dashing them together, should be discouraged as 
dangerous, or at best unsatisfactory, since it is impossible in 
this way to insure an even distribution of the oil to all parts 
of the plant. 

There is, however, a safe and ready method of diluting 
kerosene and similar oils, and of rendering them miscible 
with water. This method was first indicated by me in 
speaking of the cotton svorm in the Scientific American 
for October 16, 1880, as follows: 

"Nothing is more deadly to the insect in all stages than 
kerosene or oils of any kind, and they are the only substances 
with which we may hope to de.itroy the eggsj -fn this 
connection the difficulty of diluting them, from the fact that 
they do not mix well with water, has been solved by first 
combining them with either fresh or spoiled milk to form an 
emulsion, which is easily effected; while this in turn, like 
milk alone, may be diluted to any extent", so that particles 
of oil will be held homogeneously in suspension. Thus the 
question of applying oils in any desired dilution is settled, 
and something practicable from them may be looked 
for." 

Whatever want of success in the attempts that have hith- 
erto been made to emulsify kerosene has been solely due to 
the failure to appreciate t\ie true method of combination and 
the con.«equent use o'f an imperfect and unstable emulsion. 

Based upon the above quoted passage, attempts were made 
by Prof. J. H. Comstock, during his connection with the 
Department of Agriculture, to produce this emulsion, and in 
his last year's report to the Department, he makes it mani- 
fest that he fails to appreciate the importance of the discov- 
ery, or to successfully make the combination; for he pro- 
duced nothing but such mixtures as required constant stirring 
in order to keep the oil .suspended in water. Mr. Hubbard 
has had no difficulty whatever in making a perfectly stable 
emulsion, and the secret of so doing consists in the proper 
amountof churning; for the whole process may be comparable 
to butter churning, with the exception that the oil and milk, 
in any desired proportion, must be much more violently churn- 
ed for a period varying, with the temperature, from fifteen 
to forty-five minutes. The emulsion, such as Prof. Comstock 
obtained, is in a few minutes produced in the form of a 
creamy fluid, in which finely divided particles of oil can 
plainly be detected. 

In Mr. Hubbard's words: "This is as far as the process 
can be carried on by stirring, or by dashing in an ordinary 
churn. The product at this point will not bear diluting with 
water, and separates or rises at once to the surface. On 
continued churning the liquid finally curdles and suddenly 
thi(5JieBS to form a white and glistening butter, perfectly 
homogeneous in texture, and stable. The whole amount of 
both ingredients solidifies together, and there is no whey or 
other residue. If, however, the quantity of the mixture is 
greater than can be kept in constant agitation, a portion of 
the oil is apt to separate at the moment of emulsification, 
and will require the addition of a few ounces of milk and 
further churning for its reduction. This kerosene butter 
mixes readily with water, care being taken to thin it first 
with a small quantity of the liquid. The time required to 
" bring the butter " varies with the temperature. At 60° F., 
half to three-quarters of an hour; at 75°, fifteen minutes; and 
the process may be still further facilitated by heating the 
milk up to, but not past, tbe boiling point. Either fresh or 
sour milk may be used, and the latter is even preferable. 
The presence of kerosene does not prevent or hinder the fer- 
mentation of the milk; on standing a day or two the milk 
curdles, aud although there is no separation of the oil, the 
emulsion thickens and hardens, and requires to be stirred, 
but not churned, until it regains its former smoothness. 
Exposure to the air not only permits the evaporation of the 
oil, but also of the water necessary to hold the oil in emul- 
sion, and the kerosene slowly separates as the emulsion dries 
up and hardens." 

The churning can be done very satisfactorily through an 
ordinary force pump, such as the well-known aqusepult, it' 
being repeatedly forced from one vessel to another. If sour 
milk is used there will be no further fermentation, and when 
kept protected from the open air in a tight vessel, the butter 
endures for any length of time. The emulsion may be made 
of any desired .strength, as the quantity of milk required to 
hold the oil does not exceed 10 per cent. Emulsions con- 
taining over 80 per cent of oil are, however, not 
readily held in suspension in water on account of their 
light specific gravity. Yet those containing less than 
30 per cent of oil lose value as insecticides as the 
oil loses some of its power in becoming emulsified; in 
other words, the killing power of a diluted emulsion 
depend.s not so much on the amount used as on the percent- 
age of the oil contained in it. The results of Mr. Hubbard's 
experiments, which have been quite extensive, lead him to 
recommend the following proportion for scale insects, though 
a smaller proportion of oil will doubtless answer for more 
tender and unprotected insects: refined kerosene 2 parts, 
sour milk 1 part — in other words, twice as much kerosene 
as milk. 

OUurn until the whole solidifies and forms fln ivory white, 



glistening butter, as thick as ordinary butter at a tempera- 
ture of 75° F. If the temperature of the air falls below 70° , 
warm the milk to blood heat before adding tbe oil. 

In applications for scale insects the kerosene butter should be 
diluted with water from 12 to 16 times, orl pint of the butter 
to IJ^ gallons for chafE scales; 1 pint of butter to 2 gallons 
for long scale. The diluted wash resembles fresh milk, and 
if allowed to stand, in two or three hours the emulsion rises 
as a cream to the surface. The butter should, therefore, be 
diluted only as needed for immediate use, and tbe mixture 
should be stirred from time to time. A wash prepared in 
accordance with the above directions will kill with certainty 
all the coccids and their eggs under scales with which it can 
be brought into direct contact. Nopreparation known will, 
however, remove the scales themselves from the tree, or in 
any way reveal to the unassisted eye the condition of the 
insects within. This can be ascertained only by microsco- 
pic examination of detached scales. Time alone, and the 
condition of the tree itself, will indicate the result of an 
application. 

Kerosene, it is true, loosens the scales from the bark, so 
that for a time they are readily brushed ofE, but they after- 
ward become more firmly adherent, and are very gradually 
removed by the action of the weather. Upon trees thickly 
infested,' a large proportion of the scales are so completely 
covered up by the overlapping of other scales, or the web- 
bing together of leaves by spiders and other insects, that the 
wash cannot be brought into direct contact with them, and 
they are only reached, if at all, by the penetrating action of 
the oil. This takes place gradually, and the number of 
bark-lice killed increases for some time after an application, 
reaching the maximum, in the case of kerosene, about the 
fifth day. 

Crude Oil of Creosote dissolved in strong alkalies, or 
solutions of soap, forms a very effective remedy for scale in- 
sect. It may also be emulsified with, milk in the same man- 
ner as kerosene. The undiluted oil is, however, exceedingly 
injurious to vegetation, and destroys the bark of orange and 
other trees. It is in fact a more dangerous substance than 
kerosene, and requires to be used wtth great caution. Solu- 
tions, emulsions, and soaps containing it should be very 
carefully mixed in order that no globules of free oil may be 
allowed to come in contact with the bark of the tree. Its 
action upon the scale insect is even more powerful than kero- 
sene, but it does not destroy as large a percentage of the 
eggs. The efEect upon the coccids is not immediate, as in 
the case of other insecticides, and for three or four days 
after an application very few of these insects die. At the 
end of a week, however, the bark-lice are found to be affect- 
ed, and continue to perish in increasing numbers for a week 
longer. Even after the lapse of three weeks the destructive 
action of the oil is still appreciable. These facts lead' me to 
suspect that the insects are killed, in part at least, by the 
poisoning of the sap upon which they feed. The visible 
efEect upon the plant appears to confirm this view. Leaves 
upon infested trees begin to drop after four or five days, and 
the defoliation reaches a maximum during the second week. 
As is the case with kerosene, the efEect upon the tree depends 
upon its condition at the time of application, but creosote is 
more severe in its action, and there is greater loss of leaves 
and infested branches. With care, however, an application 
of creosote may be made sufliciently st;rong to exterminate 
the scale without serious injury to the plant, and as new or 
vigorous growth is very slightly jafEected, recovery is 
rapid. 

Simple as are the facts here presented in reference to this 
kerosene emulsion, and involving, perhaps, nothing scien- 
tifically novel, yet their practical value and importance are 
great and far reaching. I have for years been endeavoring 
to solve the problem of the safe and efEective use of kerosene 
to plants, because of its well known superior insecticide 
qualities, and now that the problem is solved, the remedy 
will soon find universal application, not alone for the spe- 
cific purposes here indicated, but for most of the insect ills 
that plants in general sufEer from. 



Cleaning Engravings. 

It very often occurs that professional photographers have 
brought to them engravings to copy, and it generally hap- 
pens that they are old, discolored, and stained in great 
patches about the color of gingerbread. Of all colors this is, 
photographically, most objectionable, and it is nearly im- 
possible to obtain a passable result. If the engraving hap- 
pen to be a valuMble one the photographer, as a rule, is 
almost afraid to try and clean it, lest he should spoil it, es- 
pecially with the receipts we find published in various receipt 
books. Only a short time ago I was looking over some of 
these books. One advocated chloride o f lime, another hydro- 
chloric acid, and»agents of a similar nature. We all know 
the bleaching power of such powerful agents. With regard 
to the first named, I, for one, always shun it, as when once 
it gets in to any organic material it is very diflicult to elimi- 
nate it again, and it is well known that if any of the lime 
compounds are allowed to remain the whole fabric, in the 
course of time, rots and drops to pieces. 

I know many amateurs who like this kind of practice in 
copying old engravings, and are not aware that there is a 
means of cleaning and restoring them without the slightest 
possible risk; and, moreover, the plan lam about to propose 
is a very inexpensive one indeed. 

Staining not only occurs in old engravings, but in modern 
ones we very often see parts of a picture stained sometimes 



through a knot in the back board, or the wood of the same 
being full of turpe ntine. All these markings can be removed. 
My plan is to get a dish or china tray a little larger than the 
engraving to be operated upou ; if smaller there is a great 
risk of tearing and damaging the engraving. The bleaching 
agent is no other than Holmes' ozone bleach. The strength 
I prefer to any other is one part of ozone bleach to ten of 
water, well shaken up before pouring into the dish. A much 
stronger solution can be used— in fact, I have used it as 
strong as one to five of water; but the reason I use the weaker 
one is that I am of the opinion that the less of tbe agent we 
use the less we have to soak out of the paper afterward. 

I immerse the engraving in the solution, face upward, 
avoiding bubbles. The only caution to be observed is that 
when the engraving is sodden with water it is somewhat rot- 
ten; so the less it is handled the better, though 1 have not 
the slightest fear in manipulating engravings of the largest 
size. Sometimes, if the engraving be only slightly stained, 
half an hour is quite suflicient, but when quite brown I have 
left them in for as long as four h ours. With a strongersolu- 
tion the time required is much less. 

After all the stains are removed, and the paper has re- 
gained its pure whiteness, pour the solution out of the dish 
into a bottle (as this can be used over and over again — that 
is, several times until it becomes discolored, when it must 
be discarded), then fill up the dish with water, changing fre- 
quently for about two hour.s, or, better still, place it in run- 
ning water. When sufliciently washed it can be taken out 
and blotted ofE and then hungup to dry, and, when perfectly 
dry, I find it advisable to iron on the back with a warm flat- 
iron; but care must be taken not to have it too hot. When 
finished it will be as white as the first day it came from the 
press. The plan is very simple, and my advice is, try it.- 
Wm. Brooks, British Journal of Photography. 



THE USE OF AMMONU IN BAKING FOWDEBS AND IIS 
IMFOBTANCE AS A CULINABY AOENI. 

The recent discoveries in science and chemistry are fast 
revolutionizing our daily domestic economies. Old methods 
are giving way to the light of modern investigation, 
and the habits and methods of our fathers and mothers are 
stepping down and out, to be succeeded by the new ideas, 
with marvelous rapidity. In no department of science, 
however, have more rapid strides been made than in its 
relations to the preparation and preservation of human 
food. Scientists, having discovered how to traverse space, 
furnish heat, and beat time itself, by the application of 
natural forces, and to do a hundred other things promotive 
of the comfort and happines.s of human kind, are naturally 
turning their attention to the development of other agencies 
and powers that shall add to the years during which man 
may enjoy the blessings set before him. 

Among the recent discoveries in this direction none is 
more important than the uses to which common ammonia 
can be properly put as a leavening agent, and which indi- 
cate that this familiar salt is hereafter to perform an active 
part in the preparation of our daily food. 

The carbonate of ammonia is an exceedingly volatile sub- 
stance. Place a small portion of it upon a knife and hold 
over a flame, and it will almost immediately be entirely de- 
veloped into gas and pass ofE into the air. The gas thus 
formed is a simple composition of nitrogen and hydrogen. 
No residue is left from the ammonia. This gives, it its supe- 
riority as a leavening power over soda and cream of tartar 
when used alone, and has induced its use as a supplement to 
these articles. A small quantity of ammonia in the dough 
is efEective in producing bread that will be lighter, sweeter, 
and more wholesome than that risen by any other leavening 
agent. When it is acted upon by the heat of baking the 
leavening gas that raises the dough is liberated. In this act 
it uses itself up, as it were; the ammonia is entirely diffused, 
leaving no trace or residuum whatever. The light, flufEy, 
flaky appearance, so desirable in biscuits, etc., and so sought 
after by professional cooks, is said to be imparted to them 
only by the use of this agent. 

The bakers and baking powder manufacturers producing 
tbe finest goods have been quick to avail themselves of this 
useful discovery, and the handsomest and best bread and 
cake are now largely risen by the aid of ammonia, combined 
of course with other leavening material. 

Ammonia is one of the best known products of the labora- 
tory. If, as seems to be justly claimed for it, the applica- 
tion of its properties to the purposes of cooking results in 
giving us lighter and more wholesome bread, biscuit, ^nd 
cake, it will prove a boon to dyspeptic humanity, and will 
speedily force itself into general use in the new field to 
which science has assigned it. 



Tbe Saltan orxnrkey. 

A correspondent of the New York Herald, writing from 
Constantinople, gives a variety of interesting information 
concerning the political situation and material progress of 
Turkey, including personal particulars relating to the Sul- 
tan. The writer says : 

" The United States is the furthest o£E and can help him 
(the Sultan) more than any other nation in developing the 
vast resources of Turkey. The Sultan reads regularly the 
Scientific American, which he has translated into Turkish, 
and General Wallace, our worthy representative in Constan- 
tinople, is higher in favor with the Sultan than are any of 
his European colleagues." 
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ENOINEEBING INVENTIONS. 
Condenser for Steam Engines. 

The device illustrated by the accompanying engraving is 
an improved condenser for steam engines, in which the 
vacuum is maintained and is so constructed as to be easy of 
access to the interior fer cleaning. A is the water chamber, 
and B the air chamber, both of cylindrical form, and are 
both secured in an upright position on the hollow base, C. 
The water cylinder is provided with a pipe for supply of 
cold water, the pipe having a valve for regulating the sup- 
ply, and the upper end of ihe cylinder is formed with a 
short tube having flanges, to which is bolted a T coupling 
for connecting the exhaust pipe of the engine. On the 
upper end of the cylinder 
is attached a cap. The 
object of this construction 
is to save stopping the en- 
gine for any length of 
time when the condenser 
requires cleaning or re- 
pairs. In that case the 
cap will be removed, a 
pipe secured in its place, 
and a plate placed between 
the T and the tube on top 
of the cylinder, and the 
engine then may be run 
by high pressure. From 
the end of the base, C, a 
discharge pipe extends 
into a tank that contains 

water to prevent air entering the base, and on the sides of 
tlie base are manholes for cleaning it out. In the air 
chamber, B, is lixed a perforated plate on which is secured 
a disk valve of flexible material, and above it is a guard that 
limits the movements of the valve in opening. The cylin- 
der has a discharge pipe for air, and a removable cap is 
placed on the cylinder to allow access to the valve. When 
the exhaust steam enters the condenser the shock will raise 
the valve, and the air will pass out of the pipe, thereby in- 
suring an instantaneous vacuum, the closure of the valve on 
Its seat preventing any return of air This condenser is 
patented by Mr. Richard E. Williams, of Grass Valley, 
Nevada county, Cal. 

Superbeater for Steam. 

Mr. John Fish, of Summit, Union county, N. J., has pa- 
tented a new and useful combined steam generator and super- 
heater, that is shown in the accompanying engraving. A 
is a steam generator, from the steam space of which a pipe 
Ijads to a coiled pipe within the furnace, D, forming the 
superheater, and from the coiled pipe a pipe leads to the 
place where the steam is to be used. The generator is pro- 
vided with a safety valve placed in the ordinary manner, 
and the pipe leading from 
the generator has a stop 
valve for preventing the 
escape otBteam from the 
generator when desired. 
This pipe is also provided 
with a check valve open- 
ing toward the super- 
heater. The discharge 
pipe of the superheater 
has a throttle valve so 
that the superheated 

steam may be detained in the heater until raised to the 
desired temperature, and between the throttle valve and 
the heater is a safety valve to prevent the pressure of the 
steam in the heater from rising to a dangerous point. When 
thus constructed and tlie throttle valve is closed, the steam 
can be superheated until its pressure reaches the point at 
which the safety valve is set, and drawn off when desired 
through the throttle valve, and the check valve prevents 
any back pressure on the generator from the superheated 
steam, so that a generator of ordinary strength can be used. 





for use in the 
is patented by 



UECHANICAL INVENTIONS, 
Expanding mandrel. 

An improvement in expanding mandrels 
manufacture of eccentrics, nuts, bands, etc. 
Mr; William H. Nicholson, of Wilkesbarre, Luzerne county, 
Pa., and is shown in the annexed cut. A plain tapered 
arbor or mandrel adapted to be held between the centers of 
a lathe has placed upon it a straight sleeve, that is of greater 
internal diameter than the external diameter of the arbor, 
and is formed with longitudinal slots. Notched arms are 
fitted in the slots, and are projected therefrom by the arbor 
which bears upon them, their outward projection being 
limited by lugs 
at their ends, 
taking hold be- 
neath the sleeve. 
The arms are 
tapered on their 
inner edges to 
correspond with 

the taper of the arbor, so that their outer edges shall be 
parallel with its axis. The outer edges are formed so as to 
be adapted to the work they are to hold,- and by forcing 
the tapering arbor, endwise, the arras are projected so as to 
take frictional hold of the work, and by forcing it in the 




opposite direction the work is released. This mandrel is 
peculiarly adapted to holding the various kinds of work for 
which expanding mandrels are used. 



Railroad Spike Extractor. 

Messrs. William B. Turner, of Long Island City, Queens 
county, N. Y., and Albert P. Prout, of Woodliaven, same 
county and State, have patented a new and improved claw- 
bar for drawing railroad spikes, which" is shown in the 
annexed engraving. 

A is a lever whose lower end is enlarged eccentrically, and 
is slotted edgewise or from front to rear to permit the claw, 
B, to swing freely, and to afford lateral bearings to the side 
arms or supports of the swinging fulcrum, C. On a trans- 
verse pin on one side of the eccentric the claw, B, is pivoted 
so as to hang in a perpendicular 
line with the handle of the lever. 
Through the center of the eccen- 
tric is passed a rod from whose 
outer ends is suspended the 
swinging fulcrum, C, by means 
of side hangers or supports 
whose eyes are slotted £0 that the 
fulcrum may adjust itself in 
suitable position as a bearing for 
the lever, A. The claw-bar 
maybe applied to spikes between 

contiguous rails, where great dilBculty is experienced in ap- 
plying an ordinary claw-bar, by resting the lower edge of the 
eccentric on the top of the rail; with the bar. A, inclined 
slightly rearward, the claw may easily grasp the spike, and 
by motion of the lever drawn, the swinging fulcrum rest- 
ing unused on the outside of the rail. 





Sasb Fastener and Holder. 

We find among recent inventions a new sash fastener and 
holder that is automatic, and so constructed that it is not' 
necessary to hold back the latch with one hand while raising 
and lowering the sash. It is shown in the annexed cut, and 
is patented by Mr. Harry Greenfield, of 
Harrison, Hudson county, N. J. The de- 
vice consists of a locking catch. A, a hold- 
ing catch, B, and holders, C, of which 
there may be two or more secured to the 
frame of the window for holding the win- 
dow at different heights. 

The locking catch is formed with a cam 
projection, and is loosely pivoted to a lug 
formed on a plate screwed to the window 
frame. The holding catch, B, is formed 
at its lower end with a rounded nose and 
a finger lift, and is loosely pivoted to a 
plate secured to the sash by suitable means, 
and the holder, C, is formed with an over- 
hanging deflector, under which is a detent 
to receive the nose of the catch. The plate of the holding 
catch is secured to the sash is such position that the iiose of 
the catch will ride on the window frame, and when the sash 
is lowered it will ride over the projector of the locking catch 
and drop under it and lock the window, and when the sash 
is raised will drop into the detent of the holder and support 
the window. 

■ I ■ I » ■ 

AGEICULTUEAL INVENTION. 
A NeTF PloTF Attachment. 

Mr. Thomas P. Wise, of Gravel Hill, Buckingham county, 
Va., has patented a new and improved attachment to be se- 
cured to the land side of a plow, which will cut away a slice 
of surface of the soil, between the plow and the plants to 
be cultivated, removing the grass and weeds and carrying 
them into the furrow in the rear of the plow. The standard 
of the plow is of ordinary construction, and is provided with 
a series of recesses and holes, to which an inclined hori- 
zontal cutting blade pro- 
vided with a shoulder on 
its inner end and a 
threaded screw may be 
attached by a correspond- 
ing nut, and may be ad- 
justed up or down as de- 
sired. The blade may be 
cast so as to be slightly 

elevated at its outer end when attached to the standard. The 
cutting edge of the blade projects out forward beyond the 
upper edge of the mould board and in line therewith. A 
wing is firmly secured to the outer end of the blade at right 
angles to it and parallel to the land side of the plow, and at. 
its rear end is bent inwardly. The front end of the wing is 
provided with a downwardly projecting hook, adapted to 
run under vines and cause them to ride over the upper edge 
of the wing, the rear bent end carrying them into the furrow. 
The invention is shown by the annexed cut. 

• * I » > •» 

UETALLUBGICAL INVENTION. 
Ore Grinding mill. 

Mr. William E. Harris, of New York city, has invented 
and patented an improved ore grinding mill, by which the 
grinding and preparation of ores of all kinds is greatly 
facilitated. The accompanying engraving shows the con- 
struction of the mill. To- the upper part of the frame of 
the machine is attached bearings, in which revolves a hori- 
zontal shaft, having upon its outer end a fast and a loose 



pulley. To the inner end of this shaft is secured a bevel 
gear wheel, which meshes into the teeth of a bevel gear 
wheel placed upon the vertical shaft, and connected with 
it by a slot and feather so that the gear wheel will carry the 
shaft and also allow it to move up and down freely. The 
bevel gear wheel is kept to its place by the collar attached 
to the frame. To th e lower end of the shaft is secured the 
upper grinding plate, which is strengthenpd by a plate bolted 
to its upper side and to which is attached the hopper to re- 
ceive the ore. The lower face of the upper grinding plate is 
made conical, and has V-shaped grooves dressed in it to 
facilitate breaking the ore. The face of the lower grinding 
plate has radial grooves formed to operate in connec- 
tion with the V shaped grooves in the upper grinding plate. 
The lower plate is 
bolted to a strengthen- 
ing plate which is bolt- 
ed to a ring flange 
formed around the 
upper inner edge of 
the ring trough. To 
the upper side of the 
strengthening plate are 
bolted angular arms, 
the lower ends of 
which project into the 
trough and have their 

lower' ends rounded to serve as journals for the ring plates 
placed within the trough and resting upon a lining plate at- 
' tached to the bottom of said trough. To the inner surface 
[ of the outer sides of the trough are also bolted lining plates, 
against whicli the outer sides of the ring plates work. 
The lining plates of the trough are dressed with grooves. 
Through a screw hole in the strengthening plate passes a 
hand screw upon which rests the lower end of the upright 
shaft. With this screw the upper grinding plate may be 
adjusted at any desired distance frojn the lower plate, as the 
character of the ore may require. As the ore is fed into 
the hopper it passes between the grinding plates and is 
crushed, and fed outward by centrifugal force, and escapes 
into tlie trougli, where it is further ground, the pulverized 
ore escaping through a screen into a receiver. 




< < * > » 




UISCELLANEOTTS INVENTIONS. 
Sbafl lioop for Harness. 

Among the recently patented novelties is a new shaft loop 
for harness saddles, that is so constructed that the shafts of 
the wagon can slide through it very easily, and at the same 
time is more durable than those in use heretofore. It is clearly 
shown in the engraving. A buckle frame is rigidly formed 
to the upper end of the shaft loop of a harness saddle, and 
the tongue of the buckle is rigidly pivoted to the side of the 
loop. The lower part of the loop is provided with a series 
of recesses in which balls are placed, which are held in the re- 
cesses by a plate 
fastened on the 
under outer side 
of the shaft 
loop, and they 
project slightly 
from the inner 
surface of the 
loop, so that the 
shaft will rest 
on them and 
they will revolve 
as the shaft pass- 
es backward and forward through the loop. By providing 
the shaft loop with an anti-friction bearing for the shafts the 
defects of the ordinary shaft loop are avoided, for if there is 
no friction between the shaft and the loop to move the latter, 
there will be no chafing of harness or animal. With this 
bearing for the shafts the buckle of the loop need not be 
pivoted, but may be made rigid, and will be stronger than 
the ordinary method. This device is patented by Mr. Peter 
Casey, of Providence, Providence county, R. I. 




Improved Cotton ^¥1>lpper. 

A new and improved device for whipping and cleaning 
cotton was recently patented by Rose H. Gold.«mith, of 
Charleston, Charleston county, S. C, and is illustrated by 
the accompanying engraving. A is a box of oblong ^orm 
and has an inclined bottom formed of wire cloth. At its 
upper end is a feed spout, in which is placed the cotton to 
be whipped, and a shaft, B, carrying whipper arms that 'are 
arranged spirally around 
it and extend nearly in 
contact with the rounder 
wire bottom of the box. 
On the upper end of the 
shaft, B. and' within the 
spout are arranged arms 
that carry the cotton from 
the spout into the box, 
and atthe lower end of the 
shaft is a delivery open- 
ing and spout. Parallel 
to the shaft, B, and above 

it is a shaft, on which is a roller provided with longitudinal 
blades, and the shafts are connected by a belt and pullfeys, 
while the shaft, B, is provided with a bevelpinion, which 
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meshes with a similar one on a cross shaft that is driven by 
a belt from a main shaft. 

The cotton is placed in the spout and carried by the feed 
■arms into the box, where it is thoroughly separated by the 
"whipper arms and carried to the delivery end without cut- 
ting the staple. The dust escapes through the wire . cloth 
bottom, while the roller serves to press the cotton against 
the whippers. 



cigar IilKliter. 

A novel cigar lighter, by which the use of matches for 
l^hting cigars is dispensed with, and that is attached easily 
and rapidly, and is readily and cheaply made, is patented by 
Mr, Alfred C. Moss, of AUentown, Lehigh county. Pa., and 
iis shown in the accompanying engraving. A is an inflam- 
imable wafer made of the igniting compound ordinarily used 
'on friction matches. To the wafer is attached wings made 
by cutting out a cross Of 
paper, and they are ce- 
men ted to it by placing the 
wafer when in a molten 
condition in the center of 
the cross, and as soon as 
it iias cooled the wings 
will be found to be firmly 
attached. The wafer is 

placed against the end of the cigar, and the wings are bent 
over on the sides of the cigar and secured by some suitable 
adhesive material applied on the wings, thus holding the 
wafer firmly on the cigar. By rubbing the wafer over anv 
suitable surface the friction produced will cause ignition, 
and the cigar will be lighted. No deleterious gases are 
drawn into the cigar, and the end is not cracked or broken, 
but rather strengthened by the wafer wings. 




spring clamp, or under the washer at the end of the spool, 
that hold it firmly and prevent it from unwinding. The 
part that is unwound is passed around the head of the rod, 
A, and pulled, when the thread is pressed against the knife 
and cut. 



ImproTed Blacksmith's Hammer. 

Mr. Martin M. Pish, of David City, Butler county, Ne- 
braska, has patented a mechanical striker for blacksmiths' 
use, to be operated by the foot. It is so constructed that a 
powerful blow may be given with little exertion, and it may 
Ibe set to suit any position of the anvil, and will strike a 
square or diagonal blow as may be desired. 

The accompanying engraving shows the devices by which 
these results are accomplished. 

The standard is formed with a socket at its upper end, 
provided with a threaded opening at its bottom, through 
which tlie threaded shank of the head passes. This head is 
forked, and between the upper ends of its arms is journaled 
a shaft having a socket near 
its center, in which the handle 
of the sledge is placed. The 
socket is made larger than 
the handle so as to admit the 
thimble, which is perforated 
circumferentially with holes, 
in which areplaced set screws 
Jqt holding the sledge in the 
socket, and for adjusting it 
so that the face of the sledge 
will deliver either a flat or 
diagonal blow. 

Secured upon the shaft be- 4 
tween the arm and the handle 
socket is a pulley which is 

connected with the foot lever by a chain. Attached to the 
shaft is a coil spring of sufficient strength to raise the sledge 
to a vertical position and retain it after it has been brought 
forward by pressure of the foot lever to deliver the blow. 
Back of the sledge is placed a curved spring, fastened to the 
frame and supported near its center by a brace. This spring 
is used to overcome the momentum of the sledge (given by 
the coil spring on the shaft) after it arrives at its vertical 
position, and it converts this backward force into power for 
increasing the force of the next blow of the sledge. Only a 
light pressure, aside from this force, is necessary to be ap- 
plied to the pedal to deliver a succession of effective blows. 
By this ingenious device the workman, with slight additional 
expenditure of force, becomes both blacksmith and helper. 




Thread Holder and Cntter. 

Among recently patented novelties we find a thread holder 
and cutter, invented by Mi;. Pred. S. Williams, of New' York 
city, the object of which is to cut the thread unwound from 
a spool and also to prevent the unwinding after the thread 
is cut. The device is shown in the annexed engraving. A 
rod, A, adapted to pass into the hole in the center of thread 
spools, has at its inner end a screw-threaded hole, 
and at its outer a head. A plate that has a screw- 
threaded projecting stem is passed into one end of the hole 
in the spool, and the rod, A, in the 
other end, when the stem and rod are 
screwed together, holding both parts 
in the spool. A strip provided with a 
longitudinal slot at one end has the op- 
posite end bent to form a hook, and 
in the central part of the hook is fas- 
tened a spring clamp, formed of twQ flat pieces of spring 
material resting together. This strip, in connection with a 
a washer and washer spring, is placed between the head of 
the rod. A, and the end of the spool. The head of the rod 
is provided with a small tnife securely fastened to it. The 
thread is unwound from the spool and passed through the 




Grain Cleaner. 

A simple and practical device belonging to that class of 
apparatus in which grain is cleaned by stirring it in a 
cylinilrical or other shaped vessel, by means of arms at- 
tached to a rotary shaft, has been patented by Messrs. Jack. 
M. Shackleford and John "W. K. McClure, of Blue Mound, 
Macon county. 111., and is shown in the annexed cut. 

The working parts of the apparatus are supported by a 
frame of any suitable description. B is a cylindrical vessel 
having a funnel-shaped bottom and provided with hollow 
arms extending toward its center. These arms consist of 
pipes having their outer ends open and their inner ends 
closed by caps. Surrounding the vessel, B, is a casing, be- 
tween which and the vessel is an annular steam chamber, 
communicating with the 
above described pipes. 
The chamber has an inlet 
pipe near its lower end 
and an outlet near its up- 
per end for supplying it 
and the arms with steam 
to keep them hot. In the 
center of the vessel, B, 
works a vertical shaft, the 
lower end of which is 
stepped in the supporting 
frame, and the upper end 
is provided with a pulley. 
This shaft carries a num- 
ber of radial arms that are 

arranged to work between and above and below the hollow 
arms. In the bottom of the vessel is a slot with a sliding 
gate, and underneath is a spout leading to a receptacle. The 
grain is placed in the vessel, and is cleaned by the s^'rring 
arms when the shaft is rotated, after which it passes out 
through the slot, the size of the opening being regulated by 
the gate. By surrounding the vessel with a steam-tight 
jacket, and making the hollow arms steam-tight, all the ad- 
vantage of heat from steam is obtained without the disad- 
vantage of the moisture imparted by the steam, when it is 
allowed to come in contact with the grain. 
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^V^Ine Analysis. 

BT PROFESSOK L. ROESLER. 
QUANTITATIVE ANALYSIS. 

1. Specific 6raDiiy-—The most accurate results are ob- 
tained by the use of Sprengel's pycknometer, or specific 
gravity bottle. Por practical purposes it suffices to use a 
hydrometer carefully graduated and compared. Before every 
operation it must be carefully washed with water and alco- 
hol and kept in a^ase to protect it from dust. 

2. — Percentage of Alcohol. — The simplest way is to take 
100 c. c, or, better, 200 c. c, and distill off two-thirds, then 
dilute the distillate to the original volume and take its spe- 
cific gravity. , As some acetic acid distills over, it is well to 
add 50 c. c. of lime-water and 50 of water to the first distil- 
late, and then distill off 100 c. c. The percentage of alcohol 
is just half of that corresponding to the gravity found. In 
wine that foams much add 0-2 per cent, of tannin. 

3. Extract. — If this is found by evaporation to dryness on 
a water-bath, the results will be too low, because the glyce- 
rine goes off and some of the extract suffers decomposition. 
A temperature of 80° C. (176° Pahr.) must not be exceeded; 
or the drying is done in vacuo. The best way is to put the 
wine in a stoppered vessel on a sand-bath at 60° C, and 
put this under the receiver. The extract can be found from 
the specific gravity of residue left after the alcohol has been 
distilled, by means of Balling's tables. 

4. Free Acid. — This is best determined by titration with a 
potash solution of such strength that the number of cubic 
centimeters required to neutralize 10 c. c. of wine will give 
the grammes of tartaric acid in a liter of wine. To deter- 
mine the cream of tartar, 10 c. c. of wine is treated with 50 
c. c. of alcoholic ether, and left .to stand for twenty-four 
hours, and then filtered, and the bitartrate washed out with 
alcoholic ether, then dissolved in boiling water and titrated 
with potash solution. The free tartaric acid is found by 
neutralizing 10 c. c. of wine with the above potash solu- 
tion, mixing with 40 6. c. of wine, and then estimating the 
cream of tartar in 10 c, c. of the mixture, as before de- 
scribed. Of course, the quantity of potash added to 10 c. c. 
must here be taken into account. 

5. Tannic Acid. — This may be estimated by Neubauer's 
modification of Loewenthal's method. The alcohol is first 
expelled from the wine, and the residue restored to its 
original bulk, and then titrated with permanganate of pot- 
ash and indigo carmine. Since there are other things in 
wine which will reduce the chameleon solution, it may be 
first shaken with pure bone-coal before titrating. 

6. Aaeiic Acid. — The Kissel-Neubauer method is em- 
ployed, 50 c. c. of wine being rendered slightly alkaline 
■with baryta water, the alcohol evaporated, the precipitate 
filtered out, and phosphoric acid added to the filtrate. This 
is repeatedly distilled, replacing the water that goes over. 
These several distillates are united and titrated. Weigert 
distills 50 c. c. wine on a salt-water bath, under reduced 



pressure, and repeats the operation after adding water to 
the residue. 

7. Sugar. — The wine is first decolorized with bone coal, 
or acetate of lead, and the titrated with Pehling's solution. 
Either the original wine can be taken, or a solution of the 
extract, for alcohol has no effect upon the P^hling copper 
solution. 

.8. Glycerine. — According to Neubauer and Reichardt 100 
c. c. of wine is evaporated to one-third in a porcelain dish, 
slaked lime enough added to make it alkaline, and then 
evaporated to dryness. The residue is extracted by boiling 
it with 90 per cent alcohol, evaporating the solution to dry- 
ness, dissolving in alcohol again, and then adding ether. If 
any precipitate forms, filter it out and let it evaporate spon- 
taneously. 

9. Nitrogenous Matter. — Vegetable albumen and gelatine 
are only present in small traces. To estimate them, evapo- 
rate 10 to 20 c. c. of wine in a veiythin glass dish, pulverize 
them together, and burn them, as in the Will and Varren- 
trapp method. 

10. Ashes. — Evaporate 50 or 100 c. c. of wine in a very ca- 
pacious platinum dish, drying, and burning at a low red 
heat. The separate constituents of the ash may be deter- 
mined in the usual manner. 

QUALITATIVE ANALYSIS. 

So many methods have been given for detecting coloring 
matter that we cannot mention them all here. As a general 
thing, if a red wine is not decolorized by nitric acid it is 
genuine. If it is decolorized this is no proof of genuine- 
ness. 

Polarization is a sufficient test for potato- or starch sugar. 
If the rotation in a 200 c. c. tube in Wild's polariscope exceeds 
1" to the right, grape sugar is present. Pure wine only ro- 
tates the light from + O'l" to -\- 0'8°. Polarization is also 
used to test for cane sugar. Por this purpose 50 c. c. of wine 
is mixed with 5 c. c. hydrochloric acid and heated ten min- 
utes to 70° C. and read, the reading being increased one- 
tenth for the dilution with acid. If it rotates more to the 
left after than before, cane sugar is present. 

Salicylic acid is tested for in wine free from tannin only 
by extracting with ether, Tannin is not soluble in carbon 
disulphide, while salicylic acid is soluble, although not very. 
Hence equal volumes of wine and disulphide are shaken 
together, and the latter tested with perchloride of iron solu- 
tion. 

To test for sulphurous acid 50 c. c. of wine is distilled with 
careful cooling until 3 c. c. comes over. The distillate gives 
e r/hite precipitate with nitrate of silver, soluble in nitric 
acid. 

It is important to test for inosiie, because it is present in 
all natural wines, but owing to its cost is not used in making 
artificial wines. In making this test at least half a liter of 
wine is- precipitated with sugar of lead, filtered, and acetate 
of lead added. The precipitate is washed out, then suspended 
in water and decomposed with sulphydric acid, again filtered 
to remove the sulphide of lead, and the filtrate evaporated 
to the consistency of a sirup, and then treated with four times 
its volume of absolute alcohol. At the end of twenty-four 
hours the resulting residue is dissolved in water, decolorized 
with charcoal, and the solution evaporated to dryness. If 
inosite is present this residue will give a pink coloration with 
a drop of the nitrate of mercury solution. 

Arsenic may be in tlie fuchsine used to color wine; heavy 
metals like lead, copper, mercury, and zinc may get in acci- 
dentally or be introduced intentionally. They are detected 
in the usual .manner. — GhemiJcer Zeitung, No. 16. 



Progress of Domestic Comforts. 

Among the recently granted patents is one for the cooling 
of dwelling houses, offices, hotels, etc., by means of com- 
pressed gas, which is conducted from a street main into the 
premises in pipes like ordinary gas. The compressed gas on 
being allowed to expand within a suitable receptacle, pro- 
duces a very low temperature. Thus the housekeeper, sim- 
ply by turning the gas faucet, will be able to make ice, sup- 
ply the dwelling in hot weather with cold air, and produce 
all forms and degrees of refrigeration with the utmost facil- 
ity. Our houses being now supplied from street mains with 
cold water, hot water, compressed gas, and electricity, we 
now only need, to complete the comforts of living, a milk 
main and tea and coffee mains; after which perhaps tfie pub- 
lic will call for soup pipes. 

■ — < < ■ > > • 

The Transit of Venns. 

Already about forty expeditions have been projected for 
the observation of the coming transit of Venus. The num- 
ber will be considerably increased by those of the United 
States, Italy, and Austria, yet to be announced. Tbe_ 
Prench have fixed upon eight stations: In the north, 
Plorida,. Col. Perrier; Cuba, M. d'Abbadie; Mexico, M. 
Bouquet de la Grye; Martinique, M. Tisserand. In the 
south, Santiago du Chili, M, Leclerc; Santa Cruz, M. Fleu- 
riais; Rio Negro, M. Perrotin; Port Desire, or Chublitt 
(Patagonia), M. Hatt. These missions will start in July. 
Each will have two equatorials, one 8 inch and one 6 inch. 



A BOAD locomotive for war purposes, lately tried, weighed 
28^ tons, and drew easily 40 tons weight of guns mounted 
on their carriages fully equipped. Its maximum traction 
power is 150 tons, and its cost of maintenance Is about 30 
cents an hour. 
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7%^ Cftarge/or Inseftion under this head is One Dollar 
a line for each insertion ; about eigkt words to a line. 
AdveTtisements mtist be received at publication ojlce 
asearly as Thursday morning to appf-ar in next issue. 



ATLANIA, Ga., Dec.a4, 1881. 
B. W.JolmsM^f'gCo., 87 Maiden Lane,^ew York. 

.Dear Sib.— . , . The warehouse (300x300) in Colum- 
bus, Ga-, covered with your rooting, ordered by Col. 
W. L, Salisbury, some ten years ago, is now apparently 
asgoodasnew. Tours truly, J.'iT. warnock, :m.I>. 
, A chance to make from $lO to $2Q per day. Agents 
wanted for the Bapid Bottle Cleaner i n every State of the 
Union. This Invention has been patented not only in 
the United States but in all the important countries of 
Europe. Terms to active agents very liberiil. See page 
330, present number of the Scientific American. 
Address Charles Von Derlinden, Rhinebeck, N.Y. 

'J'ake your copies of drawings with ihe Heliographic 
or Blue Process; most profitable. Circulars at Keuflel 
& Es8er*s, New York. 

Pure water furnished Cities, Paper Mills, Laundries, 
Steam Boilers, etc.. by the Multiford System of the 
Newark Filtering Co., 117 Commerce St., Newark. N 3. 

American Fruit Drier. FreePamphlet. See ad., p. 325- 

SotnHhing new and interesting in Keyless Drawer 
Locks. Seeadv. of D. K. Miller Lock Co., top of pageSas. 

Mr. G. Boye, U. S. Consular Agent at Bonaire, W. I., 
desires to receive estimates for well boring machinery. 
Also for cotn shellers ; also thrashing and cleaning ma- 
chines. 

For Sale at a Bargain— A fast Steam Launch, 34 feet 
long, 6 feet beam. Extra good engine and boiler. Ad- 
dressLock Drawer II, Geneva, N. Y. 

"Wanted— A firBt-cIass second-hand or new BarJey 
Mill, Address B. D., Box lliO, Kingston, Ontario, Canada, 
stating make, capacity, lowest cash price. 

Wanted, a mechanical Draughtsman, acquainted with 
stationary engiue and general machine work. Machinist 
preferred. Address T. E. J., P. O, Box 773, New Yo'rk. 

" T. New, 32 John St.. New York, has sold and applied 
over fiftymillion feet of his Prepare* Rooflne,the major 
part being placed upon manufacturing establishments." 
—Scientific American. 

Agents War* ted. —None but intelligent and energetic 
need apply. Must furnish good recommendations, or no 
notice will be taken of applications. Exclusive.territory 
given. Agents are now making from $10 to 115 a day. 
A<^dress, for terms, The Infallible Coin Scale Co., 267 
Broadway, New York city. 

Improved Skinner Portable Engines. Erie, Pa. 

Jaa'. F. Hotchkis8,84 John St,.N. Y.: S^nd me your 
ft€e, book entitled " How to Keep Boilers Clean," con- 
taining useful information for steam users & engineers. 
(Forward above by postal or letter; mention this paper.) 

Steel Stamps and Pattern Letters. The best made. J. 
^ F.W.l>orman,21 German St., Baltimore. Catalogue free. 

Machinery for Light Manufacturing, on hand and 
bniltto order. E. E. Garvin & Oo., 139 Center St., N. Y. 
For Power & Economy, Alcott's Turbine, Mt.HoUy, N. J. 

Combination EoU and Rubber Co., 27 Barclay St., 
N. Y. Wringer Rolls and Moulded Goods Specialties. 

Presses & Dies (fruit cans) Ayar Mach.*-Wk8., Salem,N. J, 

Latest Improved Diamond Drills. Send for circular 
to M. C. BuUo:^^ to 88 Market St., Chicago, IIU 

Wood -Working Machinery of Improved Design and 
Workmanship. Cordesmaa, Kgan & Co., Cincinnati, O. 

Cope & Maxwell M'f g Co.'s Pump adv., page 363. 

"Supplement Catalogue.— Persons in pursuit of infor- 
mation OB any special engineering, mechanical, or scien- 
ttflc subject, can have catalogue of contents of the Sci- 
entific amekicak BuppLEMicNT scut to them free. 
The Suppr.EMBNT contains lensfthy articles embracing 
the whole range of engineering, mechanics, and physi- 
cal science. Address Munn*& Co.. Publishers, New York. 

Split Pulleys at low prices, and of same strength and 
app(?Jiranceas Whole Pulleys. Yocom & Son's Shafting 
Works. Drinker St., Philadelphia. Pa. 

Presses & Dies. Perracute Mach. Co., Bridgeton, N. J. 

Presses, Dies, Tools for working Sheet Metals, etc. 
Fruitand other Can Tools. E. W. Bliss, Brooklyn. N. Y. 

4to 40 H. P. Steam Engines. See adv. p. 285. 

Supplee Steam EiJgine. See adv. p. 22L 

Saw Mill Machinery. Steams Mfg. Co. See p. 286. 

The Berryman Feed Water Heater and Purifier and 
Feed Pump. L B. Davis' Patent. See lllus. adv., p. 504. 

For pat. Safety Elevators, Hoisting Engines. Friction 
Clutch pulleys. Cut-off Coupling, see prisbie'sad. p. 304. 

Mineral Lands Prospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co. Bos 433. Pottsville. Pa, See p,805. 

Steam Pnmps. See adv. Smith, A^'aile & Co., p. 306. . 

CommonSensoDryKiln. Adapted todrying of all ma- 
terial where kiln, etc., drying bouses are used. See p.306. 

BalPs Variable Cut-off Engine. See adv., page 286. ^ 

Fire Brick, Tile, and Clay Retorts, a(I shapes. Boign ^r 
& O'Brien. M'f»rs,2.Sd St., above Race, Pbila.. Pa. 

DropForgings of Iron or Sleel. See adv., page 826. 

For best Portable Forges and Blacksmiths' Hand 
Blowers, address Buffalo Forg« Co., Buffalo, N. Y* 
Paragon School Desk Extension Slides. Seejadv. p.334. 
Brass & Copper in sheets, wire & blanks. See ad. p. 325. 

The Chester Steel Castings Co., office 407 Library St., 
Philadelphia. Pa., can prove by 15,000 Crank Shafts, and 
lti,000 Gear Wheels, now in ns«, the superiority of their 
Castings over all others. Circular and price list free. 

The Improved Hydraulic Jacks. Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Tight and Slack Barrel machinery a specialty. John 
Greenwood & Co., Rochester, N. Y. Seeillua. adv. p.326 

Diamond Engineer, J. Dickinson, 64 N^^sau St.. N.Y. 

Latest and best books on Steam Engineering. Send 
stamp for catalogue. F. Keppy, Bridgeport, Conn. 
Draughtsman's Sensitive Pape?.T.H.M:oCollin,Phlla.,Pa. 
For Mill Macb'y & MUl Furnishing, see illus. adv. p. 334. 

Hand and Power Bolt Cutters, Screw Plates, Taps in 
great variety. The Pratt & Whitney Co., Hartford, Ct. 



Catechism of t'ne Locomotive, 635 pages, 250 engrav- ^""^^ ^^ J^^'^ revolving, while the near one is at good 
ings. Mostaccurate. complete, and easily understood Up^^*!' A. It is due to the interruption of the light by 
book on the Locomotive. Price$2.50. Send for catalogue the teeth of the first saw. You see the teeth of the 



of railroad books. The Railroad Gazette, 73 B'way, N.Y. 
PatentKey Seat Cutter. See page 325. 




HINTS TO CORKESPONDENTS. 

No attention will be paid 1,0 communications unless 
accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents will not be 
given to inquirers. 

We renew our request that correspondents, in referring 
to former answers or articles, will be kind enough to 
name tlie date of the paper and the page, or the number 
of the question. 

. Correspondents whose inquiries do not appear after 
a reasonable time should repeat them. If not then pub- 
lished, the}' may conclude tiiat, for good reasons, the 
Editor decline8*them. 

Persons desiring special information which is purely 
of a personal character, and not of general interfesi, 
should remit from %\ to $5, according to the subject, 
as we canno!, be expected to spend time and labor to 
obtain such information without remuneration. 

Any numbers of the Scientific American Supplk- 
MENT referred to in tbese columns may be had at tiiie 
office. Price in cents each. 

Correspondents sending samples of minerals, etc., 
for examination, should be careful to distinctly marker 
label their specimens so as to avoid error in their identi- 
ilcation. 



(1) K. C. writes: We nickel plate small 
steel goods, and the articles, when taken from solution, 
are black, and the anodes red. The articles are highly 
polished before plating. we3 think they should be nearly 
so after plating. We have a 6 gallon solution and 4 
Smee batteries, zinc plates 5x8 inches, and 50 square 
inches of anodes. What is the cause of the articles 
being black?. A. See "Nickel-plating," in SupPtB- 
MENT, No. 310. 

(2) C. M. R. asks: How is the hard, 
smooth, black finish put on wooden handles such as 
areused on dinnerpails? It looks as if they had been 
dipped, and it must be cheap. A. See "Japans and 
Japanning," Scientific American. Vol. xlv,. No. 10. 

(3) N. S. C. asks: What must I do to pre- 
vent the gelatin of ray printing pad from peeling off and 
adhering to the paper? A. LTse more gelatin and a 
little soap. 

(4) W. G. N. asks: Why is not a puHey 
that is in balance when standing still in balance when 
in motion? A. Because of unequalized centrifugal 
force. 

(5) J. H. C. writes: We have some interest 
here about the following question: Is the pressure as 
great on a tank 5 feet long, 4 feet high, and 6 inches 
wide, as i t is on a tank 5 feet long, 4 feet high, and 3^^ 
feet wide? ^. Pressure per ^uare inch is the same in 
both cases if the water be maintained at the same 
height. 

(6) A. D. F. asks: 1. Which is the best 
style of steam engine for a small lathe, sewing machine, 
and work requiring about half horse power, oscillating, 
vertical, or horizontal? A. Vertical direct acting. :>. 
What size boiler will it take to run an engine 3 inches 
diameter by 4 inches stroke? A. It depends upon the 
amount of poweryou wish to obtain from the. engine. 
3, Which is the best style of boiler? A. Vertical tubu- 
lar. 4. Do you give full directions and illustration foi 
building the above in any of your papers? A. There 
^canbenosnoh directions given that will supply the 
pl^-cectf experience. 5. How can I make a cheap and 
simple attachnent to my foot lathe slide rest to make 
it feed automatically? A. Use a "star "wheel on the 
screwof the rest, and operate by a clamper '-dog" on 
the work. 

(7) W. J. F. asks: 1. What is the process 
foreilvering glass specula? A. For the process of sil- 
vering ^laes eee Supplement, No. 224. 2. Are aslro- 
nomicalocularsever constructed on the principle of the 
compound microscope? A. The eyepieces for micro- 
scopes and telescopes are alike in optical construction, 
for general observation, and are of the type long known 
as the Huygheue eyepiece. For special work, as for mi- 
crohieters, a Ramsden eyepiece js used for its value in 
giving a fiat field, 3. I have heard lately that a Georgian 
has discovered a method for the manufacture of tele- 
scope lenses from the " virgin drip " of rosin. Wliat is 
tills virgin drip? A. Virgin drip lenses can be nothing 
more.than lenses made from pure clear rosin, which can 
he ground and polished like glass, but is too frail to he 
of any value inoptical work. Small single lenses have 
been made by placing a drop of melted rosin or Canada 
balsam in a hole in atbin piece of metal; the fluid, as- 
suming a globular shape and drying, becomes a tolera- 
ble lense where no better can be had. 

(8) E. B. C. writes: I want to have the dis- 
charge pipe of a large force blast blower connected with 
the smoke stack in order to get rid of the fine dust dis- 
charged by the blower. Suppose the smoke stack to 
be 5 feet diameter, and 100 feet high, and the discharge 
pipe from the blower to be 18 inches, and enter the 
stacU say SOfeetfromthe breeching, what effect will it 
have upon the draught? Also, say, 35 feet and 65 feet. 
Mytheory is that at 35 feet it will retard the draught 
materially, but at 65 feet have a tendency to increase it. 
A. If the end of the blower pipe is turned up, and the 
velocity of the blast is greater than the velocity of the 
natural draught, the draught will be increased in 
every case. 2. Why is it that in looking from the un- 
derside of two 13 inch saws revolving at the rate of 
2,500, the further one of the two has the appearance of 
just revolving, say, not to exceed ten revolutions per 
minute? In looking overthe top side there is nothing 
of the kind to be seen. The same is noticeable In look- 



second saw in a rapid succession of positions which 
advance slowly and give the appearance of a slow re- 
volution. The zootrope illustrates this principle. 

(9) H. C. P. asks Will you give me a re- 
ceipt for preparing a sail so that it will not mildew? 

A. See " Waterproofing," page 91, vol, xlv. 
« 

(10) A. D. asks: Will you please inform 
me concerning the idea of and the latest machinery em 
ployed in making what the people now call washing 
blue? A. There are quite a number of laundry blues 
in the market; some of tbese are composed of ferric- 
ferrocyanide, or Prussian blue rendered soluble by a 
slight esrcess of potassuim ferrocyanide or oxalic acid; 
others are simply aniline blue (8oluble),|indigo sulphate, 
or ultramarine blue. 

(11) C. C. Gr. asks: 1, What are the proper 
curves for tools to grind a crown double convex lens, 
and a flint plano-concave lens for an achromatic tele- 
scope of 4/2 inches aperture and 66 inches focus? A. 
The curves for objectives cannot be given with any 
degree of exactness without knowing the refractive 
and dispersive power of both kinds of glass that you 
intend using, as this is of the utmost importance in as- 
signing thecurves of four surfaces for both chromatic 
and spherical aberration. If this is to be your first trial, 
it will also have to be your school. Assuming thatyour 
glass is of medium density, and that you intend, as you 
state, -to inake the lastsurf ace plane, you may make the 
pairof laps 24 inches radius. Grind and finish ready for 
polishing the first three surfaces and the last surface 
plain, then polish perfectly the first and last surfaces; 
half polish the second and third surfaces, and put the 
glasses together in their cell with glycerine, and make 
a trial for correction. If found under correct, deepen 
the central carves, altering the lap to 23 inches or 22 
inches radius, regrinding and half polishing as before, 
artd repeating if necessary until you are satisfied with 
the performance of your glasp; then polish the inner 
surfaces and cement with Canada balsam. Tlie other 
plan of proceeding, as practiced by the Clarke of Cam- 
bridge, was to make the first, second, and third curves 
alike, and alter the last surface for correction. We do 
not recommend this'plan for a beginner, as the haziness 
of the image from a half polished surface will mislead 
your judgment; and it Ulso increases the labor on tlie 
last surface if you finish it for each trial. 3. Has any 
article been published in scientific American on 
grinding lenses? A. For article on grinding lenses we 
refer you to Supplbment, No. 141. 

(12) J. B. B. writes: 1, I am compelled 
from disability to use a wagon to travel on, but am not 
strong enough to nin it on an ordinary road, and am 
trying to devise a motive power to propel a road wagon 
large enough to carry two persons, as I am obliged to 
have an attendant when I go from home. As I cannot 
find the information desired in any book at hand, what 
size engine, bore, and stroke, at 100 pounds boiler 
pressure, would it require to propel a road wagon of 
light bnild, to carry two persons whose gross weight is 
not over 300 pounds, at speeds ranging from two miles, 
going up ordinary hills, to ten miles on ordinarily level 
roads in fair condition? A. Quite small engines could 
be used, gearing to thedriversor by using small driving 
wheels. We could not give size without more data. 
2. Is it practical to use benzine or naphtha in a boiler in 
place of water to generate power to drive an engine? 
A. Benzine, naphtha, and all kindred volatile liquids 
are too dangerous. 3. Would an engine driven by gas, 
sameas bysteam, produceas good results, and the dif- 
ference in costof running ten hours? A. A gas engine 
could not be used— takes too- much room and is too 
heavy. We advise tjiat you obtain and study the Eng- 
lish experiments with road engines in " Gordon on 
Locomotion," and "Steam Power on Common Eoads," 
by Young. 

(13) F. N. F, writes: I have a CQuple of 
meerschaum pipes which are nicely colored, but when 
they are smoked the tobacco oil oozes through the pores 
in large beads and renders them disagreeable to handle. 
Can you inform me, through your Answers to Corre- 
spondents, how toremedy theevil? A, The poresof the 
iubstance may be filled by digesting it for several hours 
in a warm sirupy solution of waterglass, and then allow- 
ing it to dry thoroughly in an oven or otherwise. 
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Alarm. See Burglar alarm. 

Album, photograph and autograph, G. Bartlett... 257.203 

Artist's boi, W. H. Brownell 257.285 

Auger twisting machine. P. A. Snell 267,399 

Averaging machine, \V. s. Auchinclosa 257.430 

Axle, vehicle, K. P.Ivey as7,3S5 

Baby walker. I. C. Price 257.186 

Bag holder, A. Cultum 267,214 

Baling press. P. K. Dederick 257,163, 257,168 

Barrel stopper, empty. F. Reltz 257,187 

Barrel trussing machine, H. Wilde.. 257,260 

Barrels, machine tor setting up. H. Wilde 257,259 

Bathing apparatus. J. B. Crocker 257,151 

Beam engine, compound, G. B. Massey 257,355 

Bed bottom, spring, R. W . Lownes 257,170 



, spring, J. T.BIwell 257,303 

ing at tvyo revolving pulleys. Looking horizontally I gel) signal, electric call, J. F. Kettell 25?,342 

througlithe arms the further of the two hasthe appear- ' Belt, machinery, W. B. Tatro 36f,193 



Belt replacing device. H. C. Hartley 257.323 

Block. See Brake block: 

Wotting pad, J. E. Peterson 257.448 

Blower, centrifugal, E. H. Thurston 267^412 

Bobbin skewer, J. 'Warrener 257 419 

Bolt. See TiOcking bolt. 

Bond, check, or other security, J. Scott 257,245 

Boot and shoe heel protector, S. Bergstresser. .... 257,433 
Boot and shoe soles, tool for trimming, Mundeil 

*G0''<10'' 257,368 

Boot or shoe heels, cap or covering for, \Y, a. 

P^i^y - 257,377 

Boot or shoe, rubber, S. Lindsey, Jr ... , 267,189i 

Boring gauge, T J Bush 3S7'28B: 

Boring machine; C. R. oti! as7,874' 

Boring machine, metal, J. Wheelook 267^422: 

Box. See Artist's box. 
Brace. See shoulder brace. 

Bracket. G. W. Baer 257,2(K 

Brake. See Vehicle brake. 

Brake block, B. G Spencer 257.249 

Brake lock.'G B.Clarke 257.2911 

Brick,J A. Dupuis 297 155 

Brush, Ij, Yvon 257,438 

Brush, self -feeding, Gaynor & Fitzgerald 257,312; 

Buckle. J. II. Huntress . 257,443; 

Buckle, trace, M. Z. Johnson 257,336 

Huffing and polishing machines, roll for, G. H. P. 

Flagg 257.308 

Bung bush wrench. C. Trapp 257,414 

Burglar alarm, W. D. Matney 257,356- 

Burner. See Lamp burner. 

Button hole cutter, Carlton & Clapp 267,289 ■ 

Camera. See Photographic camera. 

Car, bahast, D. B. Harmon 257,160 1 

Car coupling, R. M.Brooks 257,148: 

Car coupling, B.J. Burns 267.208: 

Car coupling, D.A.Grant 257,317 

Car coupling, J . D . Lewis 257.347 

Car coupling, W. J. McTighe 267,S69i 

Car coupling, vv. Melius 257,176; 

Car coupling, F.Miller 257,234; 

Car coupling, M. A. Moran 257,363; 

Car coupling, F.M. Mullen.. .^ 257,180' 

Car coupling, S. Oar 257,372; 

Car coupling, A. Schulenburg 257,244; 

Car heater. H". S. Heath 257,325- 

Car shield, railway. Mason & Hanson 257.2311 

Carburetor, L W. Shaler....; 257,247' 

Card support. H. Pennington 257,1841 

Carding machine feeding device, B. Gessner 257,313 

Carpet fastener, W. B. Henderson 257.163 

Carpet fastener, stair, C. D. Stone ; 257,251 

Carriage bow, H. S. Wing 257,263 

Carriage top, F. Meinecke 257,175 

Carving fork guard, B. B. Wood, Jr 257.427 

Case. See Dressing case. Packing case. 

Caster, S. W. Babbitt 257.270' 

Caster, B. L. Babcock '.i57,144 

Casting compound ingots, mould for. p. J. Fitz- 

slmons 257,307' 

Cattle fastener, C. H. T. ulann 257,172; 

Chair. See Folding chair. Hocking chair. Wicker 
or rattan chair. 

Chair, S. L. Saunders 257,390 

Chest. See Meat and vegetable preserving chest. 

Chuck. Perot & Beltenman (r) 10,102 

Chucks, jaw for lathe, .1. C. Stevens 257,260 

Cigar machine, A. Gordon .' 257,816 

Clamp. See Spindle clamp. 

Cleaner. See Grain cleaner. Slate cleaner. 

Clocks, repeating mechanism for, H. Y. Judd 257,339 

Cock, waste compression, B. W. .McCormlck 257,232 

Cork shell-cutting machine, B. Gallagher 257,311 

Collar, horse, C. G. Calo (r) 10,098 

Coupling. See Car coupling. Thill coupling. 
Whiffietree coupling. 

Cultivator, B. P. Lynch 257,228, 297,229 

Cultivator, A. P. Webber 267,257 

Cup. See Oil cup. 

Cut-off valve gear, F. Schumann 267,392 , 

Cutter. See Button hole cutter. Straw cutter. 

Cutter head, B. P.Lorch 257,349.1 

Dental cheek holder, J. H. Doyle 257,215; 

Dental engine, S.R.Screven 257,393; 

Dental plugger, F. Abbott 257.264; 

Dental tool holder, G. Kaeber '25J,22S 

Dentists, combined cement case and mixing tab- 
let for, J. E. Moffltt 257.1781 

Derrick swinger, W. 0. Brown 257,149 

Dividers, M. Toulmln 257.413 

Door sheave, slidinff, l.soraers 257.401 

Door^, stay roller for sliding, B.U.ScovDle. . ...257,189 

Draught attachment, vehicle, D. D. Decker 257,296 

Dressing case, G. F. Doemling 257,300 

Drier. See Fruit drier. Fruit and vegetable drier. 
Drill. See Grain drill. 

Drill teeth, machine for making, Delano & Abel.. 257,297 
Dropper. See Harvester dropper. 

Drying apparatus. J. P. Gubbins 257,159 

Dyestuffs, manufacture of brown, C. Rumpff 

257,242, 257,243 
Blectric Ught circuits, switch for, S. Bergmann...' 257,276 

Blectric lighting apparatus, B. T. Starr 257,403 

Blectric machines by the motion of a moving ^ 
vehicle, mechanism for driving dynamo, E. T. 

Starr 257,404 

Blectric wires, underground conduit for. A, F. 

McGrew 257,357 

Blectro-magnetic locomotives, wheel for, E. N. 

Dickerson.Jr ; 257,298 

Elevator. See Grain elevator. Hay elevator. 

Blevator, W. H. Patterson 257,182 

Blliptlc spring, G. W. Bell ai7,205 

Bmbroidery, J. wiget 257,258 

End gate and shoveling board, combined, G. W. 

Holly 257,38) 

End gate, wagon, O. w. .Moore 267,235 

Bngine. See Dental engine. Traction engine. 
Wind engine. 

Bnvelope, D. Lubin 257,352 

Extension table. K . Bauer 257,274 

Byelet boles, device for opening, G. A. Dubreull. 257,301 
Fabric. See Tufted fabric. 

Feed water heater, G. w. Sloane , S57,S96 

Feed water beater and purifier, R. W. Jones 257,338 

Felly plate, J. B. Blatt 257,279 

Fence, H. Smith 251,397 

Fence barb, wire, B. H. Wiles 257,196 

Fence, iron, J. H. Waters ...,, — 257,194 

Fence post. F. F. Wyman 257,199. 

Fermenting and storage tanks, cleaning attach- 
ment for, J. Bauer 257,481 

Fireplace, D. B. Murdoch .. 3*7,868. 

Flags, device for attaching stars to, J. Holt , 257,222 ; 

Foldingchair, E. Kelsey * 267,341, 

Fork. See Hay fork. 

Form, wire clothes. T.L.Smith 2W,S98: 

Prame. SeeQuiltingfrBme. Spinning frame. 

Fruit and vegetable drier, J.Zimmerman 267,200) 

Fruitdrier,J. M. Teasdale 297,409.) 

Gauge. See HorlDg gauge. 
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Gas for headlights, apparatus for generating, H. 

S.Mailm(r) ..' ;. 10,101 

Gas lighter, electric, W. H. H. Whiting 257,195 

Has llghtingapparatus. electrical, T. H; Rhodes.. 257,188 

Gas, manufacturing illuminating, O. Ijuro.,. 257,447 

Gate. See End gate. 

Gate, W.C.Hooker 257,330 

Gate posti E. J. Hart 257,822 

Generator. See Steam generator. 

Glass lamp shades and globes, manufacture of, D. 

C.Ripley 257,885 

Glass Qrname&t for windows, screens, etc., B. 

Vedder .....:.... , .... 257,417 

Grain binder, M. Q. Hubbard 257 S3S 

Grain clean er, I. Snare , 257,190 

Grain drill, W. W. Winegar 257,424 

Grain elevator, w. H.Lotz 257,446 

Grain separator, B. D. Brown 257,435 

Grain separator, J. F. Hatfield 251,324 

Grain separator, G. A. Raasch 257,186 

Grape shears. J. Sager 257,389 

Guard. See Carving f oric guard. 

Harness pad, P. H. Case.... 257,50b 

1 farrow or cultivator tooth, A. J. N^llis 257.237 

Harrow or drag, J. G. Friedemann. ...:.. 257,441 

Harvester, J. F. Appleby 257,26? 

Harvester dropper. S. Green 257,318 

Harvester rake, J. H. Jones 257.224 

Harvesting machine, B. F. Stewart 257,406 

Hay elevator and carrier; B. Harrington. 257,161 

Hay fork, L. C. Chase 257,150 

Heater. See Ciir heater. Feed water heater. 

Heating apparatus, J. F. Pease 257,183 

Hinge, spring, B. Ale 257,265 

Hinge, spring. P.K. O'Lally 257,373 

Holder. See Bag holder. Dental cheek holder. 

Dental tool holder. Lamp shade bolder. I^ead 

and crayon holder. Mop holder. Sash holder. 

Tool holder. 

Horseshoe machine, Z. V. Purdy. 257,450 

Horseshoe nails, machine for forging, C. R. Ella- 

cott 257,302 

Hub. vehicle, F. M. Hurtle 257,223 

Indicator. See Station Indicator. 

insulating underground lines', E. A. Hill 257.165 

Iron. See Sad iron. 

Ladder and window scaffold, combined step, M. S. 

KJellstrUm 257,226 

Ladder. W. S. Thomas 257.411 

Ladder, flexible, J. T. Mills :. 257,362 

Ladder, step, D. W. Brooks 257,207 

Ladder, step, G. T. Lap* . 257,168 

Lamp, W. Staeblen . 257,402 

Lamp burner, A. L. Baroh. :..;... 257273 

Lamp burner, C. Stockmann , 257,407 

Ljimp shade, A.C. Blasney 257.434 

Lamp shade holder, electric, S. Bergmann 257,146 

Lamp socket, electric, S. Bergmann 257,277 

Lamp, soldering iron heater, and p^int burnei-, 

self-acting blow pipe, T.Poyser.. 257,380 

Lantern, dark. Stone * Ling 257,191 

Lathe for turning fluted and similar work, F. 

Hanson 257.451 

Lead and crayon holder, A. Goetz — 257,315 

Lifting device, A. Borns 257,281 

Lime for bricks and tiles, utilizing spent, B. L.. 

Ransome 257,239 

Lock. See Brake lock. Nut lock. Traveling bag 

lock. 

Locking holt, T. J. Bush .-. 257,287 

Loom, C. Gahren 257,310 

Lubricator, R. J. Hoffinan 257.326 

Magneto-electric machines, armature for, F. II. 

Beers..... 257,432 

Mandre i , expanding, J. Harrison 257,220 

llattress. G. S. Mock. ....257,178 

Measure, liquid, F. Weber 257,421 

Meat aiul vegetable presoiving chest. J. Clingmaij 257,211 
Mechanioai movement, W. II. * C. A. Holcomb.. 257,828 
Mill. See Boiling mill. 
Moulding car wheels-'and othercastings in sand, 

machine for, J. Lane*. 257,845 

Mop holder, F.Davis 257,294 

Motion, device for converting, W. T. Kosinski 257,344 

Nailing machine, A. Knowlton 257,227 

Nailing machine, G. McKay ... . 257.174 

Nut look, S. B. S. Chapleau 257,290 

Nut lock, W.C.Watson 257,420 

Oil cup, J. G. McBride 257,173 

Oil fount or reservoir, J. Kasschau 257,340 

Ordnance, breech-loading, H. F. Mann. , 257,230 

Oven, portable, J. L. Morgan. 257.364 

Packina case. B.S. Jennings (r) 10.100 

Packing, steam, H.W. Johns 257,167 

Pad. See Blotting pad. Harness pad. 

Palette and reservoir for stenciling ink, L. R, 

Roekwood . . . . . , ........ 257,386 

Pelts, machine for cutting up, Gibson & Arm- 
strong....... .... 257.314 

Pendulum, compensating. Mills AMossop ..257,177 

Photographic apparatus, S. R. Stoddard 257,408 

Photographic camera, T. H. Blair 257,206 

l'in,D.Lubin 257.351 

Planter and marker, corn. C. A. Anderson 257.429 

Planter, corn, A. C. Bvans 257.156 

Plow, M.;R,oss 257.241 

Plow, harrow, and cultivator, combined, J. C. Moss 257.365 

Plow, planting, T.Pates.. 257.376 

Plow, sulky, J. L Hoke 257,327 

Plow,sulky. J. Ward. 257,256 

Plow, wheel, J. W. Nelson 257,371 

Pocket, D. Lubln : 257,360 

Poke, animal, Brlntnal & Harrison 257,147 

Polish and pump rods, oonnectlon for. B. P. Shet- 

ter 257,394 

Post. See Fence post. Gate post. 
Press. See Baling press. 

Propeller, screw, B. Uren 257,4:6 

Protector. See Boot and shoe heel protector. 

Pulp machine, wood, R. Cartmell 257,436 

Pump, L. D. Rallsback 257,333 

Pump bucket, chain, J. J. Harris 267,321 

Punching machine, J. M. Riley 257,240 

Quilting frame, C. C. Bramow 257,28.1 

Railway, portable. G. w. Thomas 257,410 

Railway signal, electric, C. J. Means 25?,2!J3 

Railway switch. W. P. Dodson 257,299 

Railway tie and fastening, metallic, H. De Zavala 257,437 
Rake. See Harvester rake. 

Refrigerator, R. A. Messervey 257,361 

Refrigerator car. F, S. Bastman '. 257,il6 

Rlc3, etc., maobme for polishing, H. B. Stevens.. 257,405 
Ring. See Spinning ring. 

Rocking chair, base, L. Hey wood 257,221 

Rolling mill, thre8<J^ijl>4,j;'l; Williams (rX ... 10.104 

Saddle, riding, J. B»i»ftr '. .;. . .:. . 257,373 

Sadlr6n,.T.0.-M»lil»iK ....... ...... .............. .267567. 

sash fastener. V. B. 'Bailey ..^ 257,145 

Sash holder. P.W.Quitman,-... ;:.. 257,382 

Saw Jointer and gauge, M. Covel 257,212 

Sawmill feed meolianism, T. J. fteamy.!. 257,384 

SKWWttiog n»«tilQ«> Q. W. Amesbor; W,snt 



Saw sharpening machine, M. Covel (r) 10,099 

Sawing machine, scroll, w. Ford... 257,309 

Screen. See Window screen. 

Screws, device for moulding cast, E. \V. Seeger.. . 

Seaming cylinders for cans, endless track for, J. 
P. Haller.. 

Seams of garments, etc., machine for trimming. 
N.H.Bruce 

Separator. See Grain separator. 

Sewing machine, H. F. Schlueter 

Sewing machine shuttle, F. Becker « 

Sewing machine shuttle, G. Rehfuss (r) 

Sewing machine, straw braid, B. Wiseman.. ..!.... 

Shaft hitch, vehicle, J. S. Layton 

Shears. See Grape shears. 

Sheet metal shaping machine, I. Van Hagen 

Shoulder brace and corset, C. A. Williamson 

Signal. See Railway signal. 

Skate, roller, G. L. Witsil 

Slate cleaner, Cory & Moore 

Sleigh, bob, 11. Mcllroy 

8nap and buckle, combined, J. Anderson 

Sounding apparatus, deep sea, A. G'. Delanoy 

Spindle clamp, stationary, L. R. Faught 

Spinning and doubling yarn or thread, machinery 
or apparatus for, T. Briggs 

Spinning frame, ring. E.Harris 

Spinning machine, ring, G. P. Hazard 

Spinning machine, ring, J. F. Worrall 

Spinning ring and holder therefor, H. L. Peirce.. 

Spring. See Elliptic spring. Vehicle spring. 

Sprocket wheel, F. M. Lechner 

Stains, compound for removing, Preston & Whit- 
ney , 

Stamp mills, guide for the stems of, 0. B. Lucas. . 

Stamp moistener, F. V. Davis 

Staples, blank for wagon box, J. C. II erman 

Station Indicator, E. S. Boynton 

Station indicator, M. Farley .*. 

Stiiys, guys, etc., device for slackening and tight- 
ening, J. B. Wood 

Steam generator, C. Gorton 

Steam generator, T. G. Morse 

Steel, compound for tempering, A. H. Siegfried. . 

Stencil plate, J. 1\ Williamson 

Stool, piano, J. Emerson 

Stopper. See Barrel stopper. 

Stove, coal oil, W. Peterson 

Straw cutter, C. Roehl 

Switch. See Railway switch. 

Table, See Extension table. 

Table, F. T. Knauss 

Table leaf support, J. W. Allison 

Tack, A. J. Cuibertson 

Tanning hides, J. Head 

Telegraph, quadrupiex, H. C.Nicholson 

Telephone central office system, G. M. Hopkins. . 

Telephone transmitter, G. M. Hopkins 

Thill coupling, C. C. Wason 

Tie. See Railway tie. 

Tile furring, fireproof, Moulton & Johnson 

Tool holder, N.H. Snider 

Toy catapult, Pohlman & Thompson 

Traction engine. Land & Campbell 

Traveling bag lock, V. Huppe 

Trellis, vine, J. Nellis 

Tricycle, A. 11. Overman 

Tube expander, J. T. & W. IL II. Grlscom 

Tufted fabric, H. Skinner 

Umbrella, A. Malmros 

Umbrella dripper, C. L. L. Emery 

Valve, automatic steam, J. II. Blessing 

Valve, steam, R.N. Pratt 

Valve, stop, R. Beaumont 

Vegetable cutter, rotary, D. Strasser , 

Vehicle brake, W. T. Johnson ._,. 

Vehicle spring, D. A. Roe 

Velocipede, two-wheeled, S. G. Thompson 

Velocipede, O. UnaJcker 

Vessel hull, R. A. Messervey ...... 

Washing machine, K. Anunsen 

Water and air wheel, D. B.James 

Weaner, calf, Taylor & Hamiltjn 

Weighing machine, automatic grain, C. Wais 

Welting or hemming fabrics, J. Bigelow 

Wheel. See Sprocket wheel. Water .and air 
wheel. 

Whiffietree coupling, H. A. Luttgens 

Wicker or rattan chair, G. A. Ellis 

Willow peeler, G. J. Dudley 

Wind engine, W. Casterline 

Winding silk, etc., machine for, J. B. & E. Atwood 

Windmill.S. P.Coan 

Window screen, adjustable. E. L. Lloyd 

Wood working factories, dust arrester for, A. 
Backus, Jr ....' 

Wrench. See Bung bush wrench. 

Yoke, neck, G.Fenton..- 

Yoke, neck, J. R. Finley 



257,246 



257,286 

257,391 
257,204 
10,103 
257,425 
257,848 

257,255 
257,261 

257,426 
257.293 
257,358 
257.143 
257,154 
257,157 

257,284 
257,320 
257,162 
257,198 
257,238 

257,445 

2.57,381 
257.353 
257295 
257,164 
257.282 
257,306 

257,263 
257,217 
257,236 
'257,248 
257,423 
25'<,804 

257,378 
257,388 



257,843 
257,266 
257,213 
257,442 
257,181 
257,331 
257.332 
257,193 

257,388 
257,400 
257.379 
257,444 
257,334 
257.370 
257.575 
257.319' 
257,895 
257.354 
257.305 
257,280 
257,449 
257,275 
257,252 
257,337 
257,387 
257,254 
257,415 
257,360 
257,267 
257,166 
257,253 
257,418 
257.278 



257,171 
257,439 
257,438 
257,210 
257,269 
257,292 
257,348 

257,271 

257,168 
257,440 



DESIGNS. 

Carpet, F. Allen 12,909 

Carpet, W. J. Gadsby 12,911 

Carpet, H. A.Parker 12,918 

Finger ring, H. Heurich 12,912 

Gimp, R. Weiden 12,919 

Hair ornament, J. R. Krause 12.913 

Oil cloth, ('. T. & V. B. Meyer 12,915 to 12,917 

Spoon or fork handle, G. I. Mix 12.914 

Type, printing, Bailey, Jr., & Gilbert 12,910 



. TRADE MARKS. 

Chocolate. doublevanlUa.H.L. Pierce 9,338 

Cigars, Alvarez* lli]o '. 9,332 

Cigars, J. Alvarez 9,331 

Corsets, T. C. Bates 9,383 to 9,336 

Pen holders and pens, G. A.Ogle '. 9,337 

Remedy for corns, warts, bunions, arid indurations 
of the skin, B. A. Abbott 9,830 



Eugllsta Patents Issued to Americans. 

From May 2 to May 3, 1882, Inclusive. 

Box irons, A. Beecher. New York city. 
Electric light, T. A. Edison, Menlo Park, N. J. 
Electrical generator, T. A. Edison, Menlo Park.N. J. 
Fastenings for vehicle doors, J. W. Krepps, Kew York 

city. 
Fire extinguisher, J. R. Brown. Rhode Island. 
Gear cutting machine, A. H. Brainerd, Mass. . 
Malting, process of, W. F. Howe. Chicago, 111. 
Mosaics, manufacture of, G. Stanley. Massachusetts. 
Oil reSning, B. C. Kattel. Blnghamton. N. Y. 
Paper bag machinery, M. N. Stanley. New York city. 
Refrigerator, D. N. Davis etar, Detroit, Mich. 
Sponge fishing net, B. Araplanet ai.. New York city. 
Syringe vaginal. P. Lawrence. New Fork city 
Water wheel. C. Megow, et oi., San Francisco, Cal. 
Wcol combing and drawing machinery, C. Fletcher, 

rroy(a«n««, a, i. 
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Inside Pas:e, each insertion - - . 95 cents a line. 
Back I'agre, each insertion - - - $1.0(1 a line. 

' (About eight words to a line.) 

Engravings may head ad'oertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication Q^ce as early 
as Thursday morning to ajypear in next issue. 



WILLIAM SPOUT 

rony or Panel Plan- 
t r. For general use 
1 I Door Shops, Box 
ind Furniture Man- 
u factories. Porplan- 
1 ig Door Panels, 
* Igar Box Stuff, and 
t umiture work, it 
111** no equal. 

We use the Ellis 
Patent three part 
Journal Box and a 
*• jlid forged steel 
head. Two pressure 
I %T8. Has strong 
1 ;ed. Will plane from 
1-16 to 6 inch thick. 
\Veight,;i,4001b. The 
1 twest priced flrst- 
•class planer in the 
market. WILLIAMSPORT MACHINERY CO., _ 
RowLEX & Hermance, Proprietors, Williamsport, Pa. 




ilAllllCAnTIIDCDQ Offered the best induce- 
IflAliUrAu I UKCnO ments at MANKATO, 
Minn. Sites donated. Population 0*300. Stone, 
brick, and timber abnn(tont. A shipping center,aud best 
section West of the Mlse. for dairying, stock raising, and 
farming. A grand location for cotton, wool, and paper 
mills ; sash and blind, wagon, furniture, boiler, and agri- 
cultural implement factories, pottery, cement, and soap 
works. Many other industries will pay. For informa- 
tion, address M. G. WILLARD, Sec'y Board of Trade. 




PATENT BENDI^<^ KOI.I.S, 

For Heavy Punches, Shears, Boiler Shop Rolls, Radial 
Drills, etc., send to 

HIL.LES & JONES, Wilming^ton, Del. 



INFORMATION WANTED 

As to Samuel J. Seely's " Gate Improvement," for canal 

fates, formerly made by Peake & McCarthy, Advance 
ron works, New York. Are desirous to place orders, 
and would like present address of manufacturers. 
GEO. P. BliAKE M'P'G CO.. 88 liberty St., New York. 



TheOnlyPerfecii 
^ewingI^dhine. 

S1MPLEST,LATEST IMPROVED^ 
MOST DURABLE X "^S^ 



AND MAKE HOME 



rEWlfeME Sewing «— ^ 



^OUNiONSQUARE;N.V: CHICAGO. ILL. 

ORANSEMASS.ORATtAKITA 6A. 



n DAICTTCfi " Send sev^ S-cent stamps for 

■ HLCI ICOi beautiful set .of imported cards 

(cut out), gilt, 6 designs. WHITING, 60 Nassau St., N. Y. 



The Services of a Sanitary Engineer 

are desired, with a view of securing a system of sewerage 
for the city of Nashville, Tennessee. None other than 
those enjoying an established reputation need respond 
to this advertisement. 



The Panama Canal Co. Use 

VANJDUaSEN'S PATENT 

Water Meyator or Steam Jet Pnnip. 

I For Elevatitw or Conveying Water (or 
[other lAqtiids) to elevations not exceed- 
ing 50 ft. vertically, it has «« «'qual. 
lean be u.-?ed with Hose and Nozzle for Fire 
Pump. Cheapest BeliabU ami Jhirable 
Steam Pump maAe. Teneizes. Prices, 
$7, $8.60, $10.50, etc., to $76. Capacities 

from 800 to 20,000 gallons per hour. State 

for what purpose wanted and send for large catalogue. 
VANDUZEN & TIFT, Cincinnati, O. 




FOR SALE.— A Great Bargain. 

Paffent Right of Safety Extinguisher Lamp, will super- 
sede all other Lamps when introduced. Address 
J. J. HBNTZ, 1« South Charles St., Baltimore, Md. 



APBOFESSIONAIi CHEMIST of reputation is 
open to retainments as Consulting or Experimental 
Chemist by manufacturing concerns. 

Address CHHMIST, 10 Spruce Street, New York. 




HAR 



BACH'S° 
MONETTE 



NEWMTrSICAL WONDER ONLY 

In Handsome Walnut Case g 

Simplest in the World.y 
Elegant, Melodious. PoW' A 
erful. 16 Notes. Plays^. 
any Tune. Music 4c.a foot. More 
Condensed and Cheaper than any 
other. MusicalWonderCatatogueFree 

.BABBACB OROANINA CO. 

809 Filbert St„ PhiladelpUa 



^$5 



B'rffBomr Bustless Iriiii Prosess. 

The proprietors of the U. S Patents of Professor Barff 
and Georsre and Anthony Spencer Bower, for the pro- 
tection of Iron and Steel surfaces from rust, hereby give 
notice that all persons employing steam, aqueous vapor, 
or the products of combustion arising from neated gases, 
for the production of such protective coatings, will in- 
fringe the above mentioned Patents, and legal proceed- 
ings will be taken to restrain such infringements. 
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JTT KEW STYLE CHKOMO Cards, beautiful de- 

handsomest pack ever Bold, uUwith name 10c. or 85 ExCrft 



Eigns,iiameoiilOc.C AElefCant new de^gnSf tite 
r Bold, JUwith name 10c. or 85 ExCrft 
Cordon Printing Co. Pforthford Ct. 



iBlalffeObromos 10c. 




THE DUPLEX INJECTOR. 

The constantly increasing demand for this Boiler 
Feeder proves its superiority over other machines now 
in use. Send for illustrated circular and price list. 



WOOD WORKING MACHINERY. 

ofW^i TENONING,CARVIAIG. *; U^ti-J' ""' 

j'iU,^';-,.- MACHINES. "lirC^'i 

mki BAND Sc SCROLL SAWS UVf . 

■ CINCINNATI. O. U.S. A. 



MINERAL WOOL. 

This Fireproof and Indestructible material success- 
fully prevents loss of heat by radiation, keepsrfrost from 
water rapes, deaden a sound , cheeks spread of flre in walls, 
partitions, floors of dwellings. 25 cts. per cubic foot. 
U. S. MINERAL WOOL CO., 16 Cortlandt St.. N. Y. 




CLARK'S RUBBER WHEEl-S. 

This Wheel is unrivaled for durability, 
simplicity, and cheapness. Adapted for 
Warehouse and Platform Trucks, Scales, 
Heavy Casters, and all purposes for which 
Wheels are used. Circular and Price List 
free. GEO. P. CLARK, Windsor Locks. Ct. 



Geo. W. Read & Co., 

Manufacturers of and Dealers in 

MAHOGANY, 

And all Foreign and Domestic 



SOliB MANUTAOTUEEKS 



CUT AND PRESS DRIED 

THIN LUMBER, 

FOR 

Cia^R BOXES, 

Z'^kxa.oX Stools., DESto., £3t;o. 

Mills and Warerooins: 

186 to 200 Lewis St., New York. 




PATENT QUICK 

Adjustable Stroke 

Can be Changed while In Motion. 
E. GOULD & EBERHARDT, 

NEWARK, N. J. 



$88 



A week to Agents. »1 (»UTFIT FREE. 
RIDBOUT & CO., 10 Babolay St., New York. 



[VERTICAL ENGINES | 

i'- THE BEST IN THt MARKET "■'.' 
'•' AT REASONABLE PRICES '[' 
\V. MANUFACTURE* BY '\\, 

mj( PHOENIX FOUNDRY MACH.COX 

Vm^. SYRACUSE, NX -i-i! 



W qoihwobkihbI III achiieby. 



SWTJnlversal Wood Workers, Planing, Matching, 
Moulding, Band and Scroll Sawing MacUnes, 
Canlage, wagon and Wheel Machinery, etc. 

BENTEL, MARCEDANT & CO., 

BAJiriZTON, mMIO, V,B.Ax 




'.'RELIABLE" 



liBneines a complete success. 
Prices still 40 per cent, helow 
those of other makers. Un- 
equal ed for efB.ciency,simplici- 
ty, and durability. Prices from 
$560 for 10 H. P., to $550 for 50 
H. P. All complete, with Gov- 
ernor, Pump and Heater, 
j^ddress for circular 
HEAL,D'&MORRiS,formerlyHEAi,D, Sisco&Co., 
lialdwinsville, N. V. 



ffiO f% PER WEEK can be made In any Ip. 
WW w Something entirely new tor agents. $5 
free. G. W. INGRAHAM & tU)., Boston, N 



icality. 
outfit 
Boston, ]^$ass. 



[HAND POWER AND HVDRAUUC 

,;A SHAFIING-PUUEy.; & HAN&ERS 
^[LS. emVfSScSON mHESTCH f/.Y. 



PATENTS. 

MESSRS. MXJNN & CO.. in connection with the pub- 
lication of the Scientific Ajhrrican, continue to ex- 
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they bave bad thirty-jlm 
years' experience, and iiow have vnegualed faeilitiesfoT 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Copyrights for Books. Labels, Reissues, Assignments, 
and Reports on Infringeraents of Patents. AJl business 
intrusted to them ia done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro 
cnre theni; direoiions concerning Isabels," Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As* 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, free of charge, a Synopsis of Foreign 
Patent Laws, showing the cost and method of securing 
patents in al\the principal countries of the world. 

mUNN & CO., Solicitors orPatents^ 

261 Broadway, New York. 
BRANCH OFFICE -Comer of F and 7tJl Stt«et«| 
Washington, D. C. 
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A New and Important Book 
GEOMETRICAL DRAWING. 

JUST READY. 

Hulme.— Worked Examination Qneiitlons in 
PlanefcQeometrical Drawing^. For the use of can- 
didates for the Royal Military Acadei^, Woolwich ; 
the Indian Civil Engineering Colleee; Ibdian Public 
Worksand Telegraph Departments, etc. By F. Edward 
Hulme, F.Tj.Sm F.g.A. lUuatratcd by 61 folding plates 
of ^ examples, hi one volume. 8to, . 18.75 

Also recently published: 

Rose,— The Complete Prariical Vacliinist. Bm» 

bra,cing Lathe Work. Vise Work, Brills and DTllIing, 
Taps and Dies, Hardenimr andTempering, the Making 
and Use of Tools, Tool Grinding, Marking Out Work, 
etc. By Joshua Bose. Illustrated by 196 engravings. 
Mighth Edition, revised and enlarged by the aadiivm of 
much newmatter, 13mo, .... $2.50 

Every IHaii His Own Mechanic— A complete com- 
prehensive Guide to every description of Constructive 
and Decorative Work that maybe doneby the amateur 
Artisan. Illustrated by T50 engravings. 8vo. 816 
pages, . . . . . . . SS,7& 

K^" The above, or any of our Books, sent by mail, at 

the publication prices, free of postage, to any address 

In the world. 
^" Our various Catalogues of Books, covering every 

branch of Science Applied to tii e A rts, sent f ree, ana 

free of postage, to any one in any part of the world who 

wiJl furnish his address. 

HENRY CAREY BAIRD & CO., 

Industrial Publishers, Booksellers, and ImporterSi 

810 Walnut Stkeet, Philadelphia, Pa. 




$B8 



:i weeiv in your own town. Terms and $5 outfit 
free. Address H. Hai.lett & Co., Portland, Me. 



CHAMPION 

IRON FENCE 

KENTON, CO> OHIO. 
The most extensive Railing Work* 
in the United States. 




, Eeceived HIGHEST AWARDS at Oen. 

tennial, Cincinnati, Pittsburgh, Chicago, St. 
Louis, Kansas City and Atlanta Expositions. DI- 
PLOMAS at Detroit, Toronto, Canada, Spring- 
field, IlL, and other State Fairs. AUo Manufacture 
the CELEBRATED OHIO CHAMPION 
FORCE PUMP. The Best Pump Made. 

(Located at Kenton, to avoid City expenses.) 
Send for Illustrated Catalogue (TS pages). 



$72 



A WEEK. SiS^d^y^'' Homeeasilymade. Costly 
outfit free. ^rA-ddress Teue & Co., Aueusta. Me. 



. PHIL-'PA FOR 

THE BEST BAND SAW BLADE 



ICE MAKING MACHINES, 
COLD AIR MACHINES, 

For Brewers, Pork Packers. Cold Stor- 
age Warehouses, Hospitals, etc. 

Sena for iLLusTiiATBD AND Descriptive Cibcui.abs. 

J'ICTET ARTIFICIAL ICE CO. (Limited), 

14*2.tSreenwicli tsti-eet, 

I'. O. Box 31(83. Sew > ol-li Cily, N. Y. 



Series For 1883. 

^ftEleeant Imported deslRns, all Chro- 

VaV ~^^ *"'inos,(xXX board) in beantiiia color^ Crold 
A SIlTerjGerman A French I'lorolii, Scenery »obi ths 
Btver Rhine* Arctic Scenee, M€M(iro*>e Scries, Ocean 

\!e wB> B ird Mottoc8>Ac.iig.ma in fancy Ecript type, lOcor 

RMK^ORExtra Large size Embossed Chro. 
ml^F ^^mosjiaine in an? 8t7le,10c. Ag'tS 

make 40 per cent, 14pack8 of either for $1. Our beautif al BonQd 
Book oflOOStyleufor 1882, gSc. FullpatttCTilftrs with every Or- 
1e7.BIuik Cardsat WholeulcOARO MlIXS Noi^hfordCt* 



MACHINISTS' Tools. 

New and Impboted Patterns. 
Send for new illustrated catalogue. 

Lathes, Planers, Drills, &c. 

NEW HAVEN .MA N U FACTUIt IN« <'0., 
.\ewr Haven, Couii. 

DRUNKENNESS EASILY CURED^ 
3.000 Cures with the Double Chloride of Gold Eteme- 
dy. Books free. Leslie B. Keelet, M.D., Surgeon 
O. & A. B. E., Bwight, III., U. S. A. 



GOIsB 
PEKf 




PENCILS, HOIiDfRS, CASES, &c 

The CALLI-CRAPHIC Pen. 

A GOLD PEN and BUBBBK HOLDBR, Containing 
ink for several days' writing. Can be carried in the 
pocket. Always ready for use. A luxury for persons 
Who care to preserve their individuality in writing. 

MABIE, TODD & BARD, 

180 BROADWAY, NEW YORK. 

Send for Price- List. 
ODB GOODS ABE SOLD BY J)IRST-CI-ASS DEAIiBES. 



SHEPARI>'S CKLRBKATED 

Screw Cutting Foot Lathe. 

Foot and Power Lathes, Drill Presses, 
ScrolIs.Sa'* Attachments, Chucks.Man- 
drel 8. Twist Drills, Dogs. CaUpera.'" Sim 
Ijig'»t " titis Mnchines, etc. send 
for catalogut^ of outfits for amateurs or 
artisans. Address 

H. I.. slIIEI'Altl) dt CO., 
3UIC»3W«i»t]riostSt. UiiiciBiiuU, O. 




"^W^ 



President. 



MANUFACTURERS OF 



WIRE ROPE, BRIDGE CABLES, SHIP RIGGING, 

Tramway Ropes, Champion Barbed Wire, etc. 



Office and Works! ) g^ndfor 5 Office and Warehouses 
WILRESBIREE, PA. J price iist.|8T LIBERTY ST., MEW YORK. 



R^>;^«^^!?^^^%^^j^^-^«?«^§^^:^«?I?S^^^^^S^S^?^«^^ 



* SEND GREEN STAMP FOR ILUlSTRATED CIRCULAR. 

MOSS ENGRAVING CO. E3g Fejuil St. NEW-YORK. Bisl2._| 



rrrx^i.7jrrjJ.ML»Ti7iyv7jTrr^^^^^ 




DROP FORCINGS ^ZZII^ZmII: 



ti 



BLAKE'S CHALLENGE" ROCK BREAKER. 

Patented November 18» 18"M). 
ForI>TacndamRoadmaking, Ballasting of Uaih-onds. Crushine Ores, use of Ii'oii Furnaces. 
etc. Kapidiy super sedlncr our older at/yk^ of Blake Crusher on accou nt of Us superior strength, ej^i- 
ency,a.na swiplicity. Adopted by important Railway and Mining Corporations. Cities, and Towns 
First Class Medals of Sv/perwHty awarded by American Institute, lff?9 and 1880. 

IJLAKE CKUSHKK CO., Sole Makers, New Haven, Conn. 




SPEIIKING TELEPHONES. 

THE AMEUICAIV BELL TELEPHOJiK COMPANY, 

W. H. FOBBES, W. B. DmvEB, Theo.N.Vatl, 
President. . Treasm-er. Qen. Mcmager. 

Alexander Oraham Bell's patent of March 7, 1876, 
owned by this company, covers every form of apparatus, 
including Microphones or Carbon Telephones, in which 
the voice of the speaker causes electric undulations 
corresponding to the words spoken, and which articula- 
tions produce similar articulate sounds at the receiver. 
The Cfommlssioner of Patents and the U. S. Circuit Court 
have decided this to be the true meaning of his claim ; 
the validity of the patent has been sustained in the Cir- 
cuit on final hearing in a contested case, and many In- 
junctions and final decrees have been obtained on them. 

This company also owns and controls all the other 
telephonic inventions of Bell, Edison, Ber'iner, Gray, 
Blake, Phelps, Watson, and others. 

(Descriptive catalogues forwarded on application.) 

Telephones for IMvate Line, Club, and Social systems 
can be procured directly or through the authorized 
agents or the company. 

All telephones obtained except from this company, or 
its authorized licensees, are infringements, and the 
makers, sellers, and users will be proceeded against. 

Information furnished upon application. 

Address all communications to the 
AMERICAN BE1,I, TELEPHONE COMPANY, 
95 Milk Street, Boston, Mass. 



Jk ]lIOKI*MINC; 

I A Treatise on their 



. U I I U 111 speedy cure SBNT PR E 
^" * ^"*T»^»'.r«r.«rT>nBf..,- i38,Chicago,Ill. 



DEAN BROS' 

STEAM PUMP WORKS, I 

INDIANAPOLIS, IND. 
Boiler Feeders, Fire Pumps, J 
" Pumping Machinery ' 
gfor ail purposes. 

. Send for i 
I Catalog' r 



EJECTOR CONDENSEK. 

Comprising new and useful improvements. Reliable. 
Gives highest range of vacuum. Cheapest and best in 
themarket. Send for circular. T.Sault, New Haven, Ct. 

J. L. ALBEBeEK,BuffalO, N. T. 




Geo. Westinghoase, Jr., Ralph Ba^aley, H. 

PRESIDENT. SEC. & TltEAS. 



oase, 



l-XZE 





REQUIRES NEITHER 

Adjustment, Lining, Keying Up, 
Packing, Oiling, or Wiping. 

AND 

Dispenses Entirely with Skilled Engineers. 

2 TO ISO HORSE POWER. 

Send for IllnstraCed Cti*cular. 



THE lESTIMHOUSE MACHINE CO, 

92 AND 94 LIBERTY ST., NEW YORK. 

Works at Pittsburg, Pa. 



RUPTURE 

cured without an operation or the injury trusses in'flict 
by Dr. J. A. SHEHMAN'S method. OfBce, 251 Broadway, 
New Yorlc. His book, with Photographic likenesses 
of bad cases, before and after cure, mailed tot lOo. 




BARREL, KEG 

HOGSHEAD, 



Chamferinff. Howelmg, 

^dbrozing. jjjyg ujciiinery. 

Over 60 varieties 
manufactured by 




E,&B, HOLMES, 



TnMfl Hoop Driving. Buffalo, N. Y, 




Rounding. 



IF 



YOU want to be a Telegraph Operator, s*"d 25 
cts. for the Uost Complete Telegrarph Instructor 
in the world. C. K. JONE« ^ BRO., Cincinnati, O. 



<f r ffk tf Anperdayathome. Samples worth JSfree. 
4>0 ID 4>ZU^^^^®ssSTra80N & Co , Portland, Me 



AND FiNEGRftY IRON ALSO STEEL 
^ 7 CASTINGS FROM SPECIAL mc 
r"-/ KiNE TANNING j7p~- " PAf'trcj 
^UU.i.'" -^ -J-i- FINISHING . ^I^NING flTT;^-^ 
lEHiGH AVE, S AMERICAN 5T PHILA , t ?5PZ^S 



SIBLEY COLLEGE OF MECHANIC ARTS, 

CORNET.Ti UNIVERSITY. 

Entrance examinations will be held June 19 an d Sept. 11, 
1882. Forthe Kettisterand Catalogue just issued contain- 
ing reorganized courses of instruction. Scientific and 
Practical, including Braughtinff, Machine Construction, 
General Shop Work, etc. , apply to the 
PRESIDENT OP Cobnell'Univebsitt, Ithaca. N. Y. 

An engine that works w Ithout 
Boiler. Always ready to be started 
and to give at once full _power. 
8AFI:TV, ECONOlVrY, 
. CONYEMICNCE. ■ 
Burns common Gas and Air. No 
steam, no coal, no ashes, no fires, 
no danger, no extra insurance. 
Almost no attendance. 

THE NEW OTTO SII.KNT UAS ENGINE. 

useful for all work of smali stationary steam engine. 
Built in sizes of ii, 4, anil 7 H. P.-bJ SOHl.ElCHEU, 
SCHUIMW *fc CO., N.E. cor. 38d* Walnut Sts.,Phila., 
Pa. A. C. Manning, 38 Dey St., New York, Agent. 




mmm lights 



Thomson &Ho »stoni syst e m 

OFfHEARCTYPE ESTIMATES 

GIVEN ?c CONTRACTS MAOE'X- 

631 ARCH ST.PHILADELPHIA PA. 



'w^.j:. 



cfe? CJO,, 



SHIPPING AND COMMISSION MERCHANTS, 

San Prancigco, Oal. Tucson, A. T. Guaymag, Mexico. El Paso, Texas. 

PROPRIETORS CUAVMAS MILLS. DEALERS IN LUMBER, SALT, ICE, ETC. 

Issue TELEGRAPHIC TRANSFERS apd SIGHT DRAFTS, available in all principal cities andtowna in 

ARIZONA, NEW MjEXICO, SONORA, AND CHIHUAHUA. 

THE FORWARDING OF 

MINING MACHINERY, MATERIAL, AND SUPPLIES A SPECIALTY. 

NEW YORK OFFICE-I 13 MAIDEN LANE, COR. PEARL ST. 

Revresented by Fred'k Hablrshaw and Sam'l li. Scofield. 




RUBBER BACK SQUARE PACKING. 

BEST IN THE WORLD. 

For Packing the- Piston Rods and Valve Stems of Steam Engines and Pumps. 

B represente that port of the packinKwhich.wheninnse, is in contact with the Piston Rod. 
A, the elutic back, which keeps the part B against the rod with sufflctenj pressure to .be steam-tight, and yel 
crettea but little frtetlon. ^ .„^ 

This Fw^Bg isJ»»ae In lengths of about 20 feet, and of all sizes from ^i to 2 inches square. 

JOHN H. CHEEVER, Treas. i)'EW U»RK BKLTISIC! & PACKING CO., 2»Park Row, New York. 

SPECIAL KOTICE.— OwiDB M the recent great Are In the " World" BnildinK, our effiae has 
tbcwn raiBaTDd.iui al>ave< 



^Q^^^moN ^imm 





X'osxa^xirx: ^Xj.A.sa?. 



IRON REVOLVERS, PERFECTLY BALANCEb, 

. Has Fewer Parts than any other Blower. 
P. H. & F. M. ROOTS, Manufacturers, 

CONNERSVILLE, IND. 

B. B. TOWNBBND, Gen. Agt.,e Cortland Bt.,8De7 Bt., 
COOKE & CO., Selling Agts., 6 Cortland Btreet, 
Ji.3. BEOOS & CO., Selling Agts. 8 Dey Street, 

SEND FOR PRICED CATALOGUE. 




WITHBRBY, RDGG & RICHARDSON. Manufacturers 
of Patent \^ ood Working Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ball & Co., Worcester, Mass. Send for Catalogue. 



.SWITZERLAND . 

••• ENDORSES ••• 

• PENNSYLVANIA * 

Pronouncing THE LANCASTER WATCH 

MANF'D 8V LANCASTER WATCH CO., LANCASTER, PA., 

"THE BEST WATCH 
MADE IN AMERICA." 

SEND FOR CIRCULAR. 



SPRAY •^sjs?;: 
FEED WATER J^ 

i ' ■'-Purifier - 

FOR STEAM BOiLEl.. 
U.S. & FOREIGN PATENTS 



NEW AND SECOND-HAND, 
in stock and made to order. 

West Poiut Boiler Woris; 

^3d and Sinallman Sti'eets* 
R. MUNROE. PITTSBURG, PA, 



BOILERS 



THE SEIBERT CYLINDER oil CUP CO., 




Sole Manufacturers of 
Oil Cups for Tjocoxno- 
tives, Marine and Sta- 
tionary Engine 0}-lin- 
ders, under the Seibert 
and Gates Patents, with 
iSisht Feed. 



TAKE NOTICE. 

The "Sight Feed" 



is 



owned exclusively by this 
company. See Judge Low- 
ell's decision in tbe United 
States Circuit Court, Dis- 
trict of Massachusetts, Feb. 
23, '82. All parties are here- 
by notifl 9d to desist the us«, 
manufacture, or sale oz 
same, as we shall vigorously 
pursue and prosecute aU 
infringers. 

THE SEIBKKT €YLLM)KR OIL C!iP CO., 

53 Oliver K^treet^ iioston, Mass. 



MACHINERY 

of every description. 121 Chambers and 100 Reade Sts., 
New York, THt; Geobqe place maohiiN ebt aqencf. 



PAYNE'S ALIOMATIO E>(JINES. 




Spark Arrester. 
Reliable, durable, and pcouomica.\,'willfv/ntia'ha 

horse power with one-third less fuel andwaterthan cmy other 
engine lywilt not fitted with an automatic cut-off. Send 
for Iliustrated Catalogue "A" 2, for Information and 
prices. B. VV. FAVNE &■ SONS, 

Box liiO-?. Corning, N. Y. 



Horizontal Steam Engines, 



For best Antomatie Cnt-off or 

Plain Slide Valve of Sn- 

perior Design, 

Complete in Every Respect, 



LAMBERTVILl.E IRON WO'KS, 

liAmBERTVILLE, «. J. 




ERICSSON'S 

New Caloric Pijii EiiM 

FOB 

DWELLINGS AND COUNTRY SEATS. 

Simplest cheapest, and most economical pumping engine 
for domestic purposes. Any servant girl can operate. 
Absolutely safe. Send for circulars and price lists, 

DELAMATER IHON WORKS 

C. H. DEI.AMATER Oi CO.. Preprietors, 

No. 10 Cortliiiidi Street, New York, N. V. 




TOOLS for Maohinists, Carpenters. Amateurs; .^v^iers, Uodn 

Makers, Blaoksmlth3,4tc, Send for Catalogue, and fiti^ idkea letM 

ot Tools ;<ittre(iur>. TAUiMAK A MsKAdOBIi. / 

eo; Market St., Phttad^Ua, ftt> 
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IiltJitX^ WONDXiRS. 




3 Tools for Emery Wheels. 



C Also Shaped Diamond Carbon Points, 
indispensable for Truing Emery Wheels, 
Grindstones, Hardened Steel, Porcelain, 
and Paper Calender Rollers, Drilling, 
Planing, Moulding, Millstone Dressing, 
and Sawing Stone. 

The subscriber is "Identified'' with 
the *' Emery Whe^ " trade smoe intro- 
ducing the use of his Points amd Tools 
for the above purpose. Numerous com- 
posite wheels and new industries have 
been created where their " value '^ h) 
proved Incalculable. 

Send number of Tool desired. 
J. DICKINSON, 

64 Nassau s$treet» Nevr York* 




OPIUM 



aaorphine habit. 

No pay till cured. Ten 
years established, IjOOO 
cured. State case. -Dr. 
Marsh. Quincy, Mich. 





Liil Yalliiy EierF WiBl Ci, 

MAJTOPAOTUBEBS OX 

BMEBY Al Mil WHEELS, 

AND GEINDING MACHINERY. 

For Sale by COOKE <fc CO., No. 6 Cortland St.. New York ; 
R. W. REXFORD. No. 11 N. Sth St., Philadelphia, Pa.; 
M. F. PERKV, No. 43 Sonth Canal St., CtaicaKo. IIJ.i FOX, 
CORBY <fc CO., No. ai'J North Third St,, St. Louis, Mo.; 
BERRY &; P1.ACE MACHINERY CO., 323 Market St., 
San FrancUco, Cat. 1 EXCELSIOR MF6. CO., St. LsnU, Mo. 



Cameron Steam Pump. 

V>VER 30,000 IN USE. 

Specially adapted for use in Gold. Silver, Coal, and 
Iron Mines; also General Manufacturing and Fire Pumps. 

Pumps furnished with movable Llnlnus in Iron Com- 
position, or Phosphor-Bronze. 

THE A. S. CAMERON STEAM Pl'MP WORKS, 
FOOT EAST 23d ST., NEW YORK. 



THE PORTER-ALL£ir 

High Speed Steam Engine. 

ADDRESS 

SOUTHWARK FOUNDRY & MACHINE CO., 

430 WashlnKton Ave., Philadelphia, I'a. 




"BUCKEYE" 
LAWN MOWER. 

The lightest and easiest run- 
ning MowiiJB ever made. 

Stricstlt First Class, 
MAST, FOOS «fe CO., 

Sprinorfield, Ohio. 
Send for catalogue. 



I LOW, SON k umn 

TOILET SOAPS 

Leave Tw iiiipleasaEt odor on the hands, 
The popular kinds are 



ELDER FLOWER, IN I LB. BARS 








QOLB MEDAL, FASIS, 1878. 

BAKER'S 

Bmalfast Gocoi 

Warranted absolutely ^nre 
Cocoa, from which the ezcese of 
Oilh£w "been removed. Ithas three 
times the strength of Cocoa mixed 
with Starch, Arrowroot or Sugar, 
and is therefore far more economi- 
cal. It Is delicious, nourishing, 
strengthening, easily digested, and 
admirably adapted for invalids b& 
well as for persons in health. 
Sold by Grocers everywhere. 



W. BAKER & CO., Dorcliester, Mass. 



THE J. L MOTT IRON WORKS, 

SS aiul 90 Beekman St., New York. 

l>einaresr*s Patent Water Closets used almost 

exclusively In all fine work. J>einai*est's Water 

;C^sets, I^atrine's and 1 Topper's for public buildings and 
factories. lYIoti's Celebrnteil JPovcelain Lined 
Ha.ths unequaled for beauty and cleanliness, s^aiii- 
tary (joods of all kinds. '' 



Mf^CH'NE KNIVES. 

FOR PAPEJ.MILLS B03K- 
SINOEPS.WOCD •flr\w\-; 
ANO AORiCUlTWi. MACHY 
ftLSOFARALllLViStS FOR 
MACHINISTS, PIPE lirTERS, 
BUCKS^^ITHS WHEEIWWOBK 
PATItflNMAfeKSM. ,^,. , 
MAHUFACIBRED Bt .^i^.'- 
TAtlORStllES XCO. 
RtlOELSVIUtWARRENCO.N.J. 




Win. A. HARRIS. 

PROVIDENCE, R. I. (PARK STREET), 

Six minutes walk West from station . 
Orisinai anil Only builder of the 

HARKIS-COKLISS ENGINE 

. with linrris* Patented Improvements, 
from 10 to 1,000 H. P. • 



The" MONITOR.' 




A NEW lilFTING AND NGN. 

LIFTING INJECTOR. 

Best Boiler Feeders in the 

World. 



■FRIEDMAIVIV'S 

PATENT 

EJECTORS 

OB 

Water EMors 

For Conveying 

Water and liiquid. 

Patent Oilers and 

Lubricators, etc. 

SlTHAESiDREYPCS, 
PRl'ees and M'f *rs, 
93 and 94 Liberty 
Street, Kew York. 
Send lorlllus.Cat. 



Stevens' Roller Mills, 

roB 
GRADUAL REDUCTION. OF GRAIN. 

Manufactured exclusively by 
THE JOHN 1\ NOYE MFG. CO., Buflalo, N. Y. 



M 



"- fL,. . TST 



JOHN riflPPER BQNNILL 



m 



g ^ 



i> n — ^n 



/ hICHMOWD HART 



\'mZ\ H'S5ELLH ROOT| »o» 

I •"•I...k».TREASUREk .i^^l •"'• 



^A^^^^y^ji^A^'^^^^A^jiy' *y'j>y'^~~ ^ '•'^^^i^jf';!^^^^'^' ■'^t'T^ 




OLB BROWN WINDSOR, IN PACKETS. 

Triple Handkerchief Extracts^ 
Boyal Windsor Toilet Water, 

Eau de Cologrne, 
Tiolet Jfnrsery Powder, 

Bose leaf Powder. 

Aoknowledgred to be the &6frt and mott saUs^ 
factory Toilet Articles in the world. 

FOR SALE EVERYWHERE. 



COLUMBIA BICYCLE 

Is what every boy wants and 
what every man ought to have. 
Send 3c. stamp lor illustrated 
catalogue, with price lists and full 
information. 

THE POPE WI'F'G CO., 

597 ATashin^ton St., Boston, Mas: 





W A TCHM AN*S IM- 

proved Time Detector, 

^witli Safety Lock At- 

^ tachmentjPatented 1876- 

\ 6-7.-80-81. Beware of in- 

J f ringements. This In- 

Sstruuientissupplledwlth 

} 12 keys for 13 nations. 

Invaluable for all con 

cems employing night 

watchmen. Send^for clr- 

_ culars to E. IMHAUSER. 

P. O. Box -J875, A2 BrcAdway, New York, 



15 000 carpenters; 

• Wt\/W file all kinds of saws, so tt 



I NOW USB our 
^ Saw Filer to 

file all kinds of saws, so they will cut bet- 
ter than ever. Price $^.;10. Circulars and prices to 
agients. Aftdraas E. ROTH & BRO.. New Oxford, Pa. 




Hew and ValaaMe Oi!?r for Loo 

Its use on LooSe Pulleys will prove 
It to be efficient, keeping the pulley 
otied from three to four weeks with 
cue filling.' Price from 25c. to 76e. 
each. Samplesentbymallonreceipt 
of pt^lce. Give diameter amd speed 
of pulfef. Send for catalogue, etc. 
TAN DtmEN, & Tift, Cincinnati, O. 

Mention t&tB paper. 




k'i^^^TuhWli^m^^^rk. 



Best MleraDi Pipe CoveriDgMaie! 

The Celebrated Patent 

Air Space 

O O "VE fe I 3Sr C3- 

For STEAM BOILBaS and PIPES, HOT BLAST PIP- 
ING, etc., etc. Addresa CH A.1.M.EB8 SPISNOE CO., 
I ^i3 5oVin Street, "Sew "^ oiV. 



GOT? PltieES. 

$!.7§. 

BUY A PEN WUi 

—BEFORE TPIS- 

Advance in Price. 

T o prevent disrepu able parties 
from selling an inferior Pen, repre- 
senting It to be equal to our goods, 
we offer, for a sliort time only, 
the celebrated Livermoi-e Patent 
iStyloirravhic Pen for $1.75. 
each (former price $3.00). Gold 
mounted or desk size, 50c. extra. 
Pens sent by return mail. Parties 
sending asc.-additloaalwill receives 
sufficient quantity of superior ink 
for six months' use. Send money 
with order. Pens fully warranted. 
Money refunded if not satisfactory. 
The fame of the liivermore Pen m 
universal, and it Is admitted by the 
trade of the entire country to be the 
BEST. 

LIVERMORE'S NEW 

WirailiicPiiMlL 

Made of hard rubber, finely nickel 

Blated metal, plain or ornamental, 
onvenient size for the vest pocket. 
Carries lead three and three-quarter 
Inches long, €dther black, indelible, 
or copying. Works instantly. Sets 
the lead the proper length for use 
without the aid of the eye. 
Sent by mail on receipt of 5 U -*. 
All kinds of Stylographlc Pens 
repaired. 

The above sold to the trade and 
for export- 
Address 

The StyloErapliic Pen Co,, 

171 Broadway, Roem No. 15, 
NEW^ YORK. 



"I.AFARC3E" PORTI.ANI) CEiHENT, 
"BURHAM" Enaligh PORTiANU CEMENT.. 
"KEENE" CEMENT (Coarse and Superfine). 

These celebrated makes of imported cements for saiei 
byJAMES BBAND, 85 Beekman St, New York. 



ORTINC UNIVERSAL INJECTOR 

oouble: tubs " 
^FOR BOILER FEEDINB 
I op crated Ay one3Cand(e 

WILL LIFT MOT WATER 
\MORKING QUARANTEED 
_ id for CVfOU-ta^ - 

OF>lCES -AND WAREROOMG ^-S — • 
PHILAD*. HVt 8l THOMPSOII STag NEW YORK 109 LIBERIVST 
BOSTON. 7 OLIVER ST II CHICAGO. 8^4- MARKET SC 




HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY? 

W. li.FRAPiRLip. Pm't. J.I. AJiLBlV,Pres'f. 
J. B. ntWt, Sec'v. 



' THE STANDARD 



ROOFING. 

For steep or flat roofs. Applied by ordinaryworkmen 
at one-third the cost of tin. Circulars and samples free. 
Agents wanted. T. NEW. 32 John Street, New York. 



ROCK DRILLS & AIR COMPRESSORS 

|/t INCERSQLL ROCK DRILL CO., 

MEW YORK. 



PIiANING ANX> MATCHING 



MACHINK. 

e Q 

a 




H ERMOM ITERS ^i^*^-^'" 



TnCninUIIIEI CnO euimt, SmOaeUa, 
MfatwcpoM, Telescopes, and Canmawes. ft. «fc J. 
BEOK, Manufacturing Optlefans, PUIa., Pa. 
IV Send for Illustrated Friced CataloKue. 



SpeelalMachlnes for Car Work, and the latest-Improved 

wood Working Machinery of ail kinds. ^_^. 



Pyrometers, 



For showing heat of 
Ovens. Hot Blast Pipes, 
Boiler Flues, Superheated Steam, Oil Stills, etc. 
KBNRY W. BUIiKIiBY, Sole Manufaotuier, 

149 Broadway, New York. 



k^^s^TTHECHimWATCHCASE 



WATCHMAKERS. 

Before buying latties. see the '^Whitcomb,'' made by 
AMERICAN WATOH TOOL CO., Waltham, Mass. 

\^iIl BOOKWitLTER EKGIIVE. 

Compact, SubstantiaL Econom- 
ical, and easily managed ; guar- 
anteed to work well and give 
full power claimed. Engine and 
Boiler complete, includinfl Gov- 
ernor." Pump, etc., at the low 
price of 

8 HOKSK POWER $240 00 

Hi •• •• 280 00 

m " ■ " 35600 

m_ " " «ono 

gy" Put on oars at Springfield. O. 
JAMES LE!KFItL & CO.. 

rngfleid.Ohio, 
New YM-k. 




Double Screw Parallel, ie^ Vises. 

Maie and WAEEANTBD stronger than any other ¥lse 
b y FISHEB & NORRIS only, I'renton, ?l. J. 



HJKJOHHS: 

LIQUID PAINTS 

ASBESTOS ROOFINe. 

ASBESTOS BOIIiEB COVEBINOS, 
ASBESTOS 1,1 KING FEl-T, 

ASBESTOS STEAM PACKING, 
ASBESTOS WICK PACKING, 
ASBESTOS FLAT PVCKING, 
ASBESTOS MII/IjBOAHD, 
ASBESTOS GASKETS, 



SBESTOS GASKETS, 
ASBESTOS SHEATHING8 
COATINGS, CEMENTS, 



Etc. 



Desoriptive price lists and samples sent free. 

H. W. JOHNS M'F'G CO., 

87 Maiden Lane, New York. 



WIRE ROPE 



Address JOHN A- BOEBLING'S SONS, Manufactur- 
era, Trei^on, N. J., or 117 m)«rt.y Street, New York. 

wheels and Hope for conveyng power long distances. 
Send for cironlr» 



WHAT WILL THE W EATHER BE TO-MORROW? 

POOL'S SIGHAL SERYICE BAROMETER 

Or STORM GLASS and THERMOMETER Combined, 

WILL TELL TOtr: 

cbrrectly aiw change in 
the weather 12 to 48 noura 
in advance. It will tell 
what kind of storm is ap- 
proaching, and fro^ what 
direction — invaluable , to 
navigators. Farmers 
can plan their work ac- 
cordingto its predictions. 
Saves 60 times ite cost in 
a sii^le season. Has an 
accurate thermometer at- 
tached, which alone is 
worth the price of the 
combination. This great 
WUTBES INPIOATOS 
. is en<^rsed bjr the most 
eminent Fhysioi'ana, Pro- 
f ^sors,andScientifio men 
of the day to be the 
B£5T IK TEE WOBLSI 
The Thermometer and 
Barometer are put in a 
nicely finished walnut 
frame, with silver-plated 
t]ixnmii:ms,etc. .making it 
a beautimi as well as use- 
[^1 ornament. "We will 
send you "a. sample one, 
delivered free, to your 
place in good order, on 
receipt of SI, or six for 

t4. Agents are making 
om $5 to $20 daily sell 
ing them. JL. trial icill con 
vinceyou. Ordsratopce. 
ItSellsATSItOIT! 
Just the thijie to sell t<j 
farmers, mer^anta, eto, 
Invaluable to everybody, 
U. S. Postage Stamps 
taken if in good order^but 
money preferred. Afirents 
wanted everywhere 

„„„ , „.^^ ^„„ terms. Address all orders to, 

OSWBGO THERMOMETER WORKS, 

(Largest establislmient of the kmd m the world), 

Oswe«€>, Oswego CftuntysN.V. 

WriU yotvrpoat Ojfice,Votm^ and State ^atnlu,<miir0initbp 
moneif-order, ^a/t <m XewTork or registered leU&r.^^rnsk. 

BEWARE OF WORTHLESS HtflTATIONS. 

Nfl - " 

ture 




None genuine sri^out our Trade. Mark, and Signa- 
tre of J. A. Pool, on baj^^iBSfcrament. as below: 



Sh^Mt^^ 






Every instrument "tvarrtnttteAl^f^^L^^^^si^ 
Size (^ ibu^nment : Lrag^dM i&cl)^> ^"^v" ^ti»»teB 
If you are not satisfted dni«C€Sying the THM*uMBKDfc. 
letom ib ot once and Tff9y^ig6#paid3«w 
; Plaaae state where you saw otir aovex^ 



PRIIVTIIffG HffKS. 

THE "Scientific American; "is priaiffd wtth CHAS, 
EMEU JOHHSON &CO.'S INE. TentbmaLom. 
tonJ StB. Philadelphia, an4 58 Gold St, New York. 
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